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ABSTRAKT 
%F'DQLHO6WXS?UHN.DOLEUDFHJHRPHWULHYOQY\WYRĜHQ?FKQDPDWULFLOLVRYQLFL z plechu 
V W?WR GLSORPRY? SU?FL MH ĜH?HQD SUREOHPDWLND QDYUDFHQ? SĤYRGQ?KR JHRPHWULFN?KR WYDUX
YOQČNWHU?MH Y\WYRĜHQDQDSOHFKRY?PSDQHOX-PDWULFL0DWULFHMHSRX??Y?QDMDNRQRVQ?SUYHN
pod vl?NQR-FHPHQWRYRXVWĜH?Q?NU\WLQXSĜL MHM?SĜHSUDYČYHY?UREQ?OLQFH1D]?NODGČVWXGLH
teoULH SOR?Q?KR WY?ĜHQ? ]D VWXGHQD E\OR SURYHGHQR ]ML?WČQ? VNXWH?Q?KR VWDYX YH Y?UREQ?P
]?YRGČ'OH]?VNDQ?FKLQIRUPDF?RSĤYRGQ?PY?UREFLSOHFKRY?FKSDQHOĤE\OQDYU?HQ]SĤVRE
MHMLFK NDOLEUDFH'OH WRKRWR Q?YUKX D Y?SR?WX SRWĜHEQ? WY?ĜHF? V?O\ N reprofilaci tvaru vlny, 
E\OR YH Y?UREQ?P ]?YRGČ ]NRQVWUXRY?QR D Y\UREHQR ]DĜ?]HQ? SUR NDOLEUDFi matric. Na 
Y\UREHQ?P ]DĜ?]HQ? E\OD SURYHGHQD NDOLEUDFH GYRX W\SĤ YOQLW?FK SDQHOĤ D Y?VOHGHN VSOQLO
WHRUHWLFN? SĜHGSRNODG\ 9 ]?YČUX MH ]SUDFRY?QR WHFKQRORJLFNR-HNRQRPLFN? ]KRGQRFHQ? D
SĜLOR?HQ?Y?NUHVRY?GRNXPHQWDFH 
.O??RY?VORYDNDOLEUDFHmatrice, kladka 
ABSTRACT 
 
%F 'DQLHO 6WXS?UHN Sizing of the waves geometrical parameters fabricated on the sheet 
                                     metal die 
This thesis approaches the problem of the return of the original geometric shape of the wave 
which is created on die panels. Die is used as a structural feature of the fiber-cement roofing 
material in its shipment in the production line. Based on the study of the theory of cold 
formed sheet metal determine the actual status in the plant. The method of calibration was 
designed from the collected informations about the original manufacturer of sheet metal 
panels. Under this proposal and calculation of the required forming power for the 
recalibration wave in the factory device for the die calibration was designed and constructed. 
Equipment calibration was performed on two types of corrugated panels and the result 
fulfilled the theoretical assumptions. In conclusion is processed technological-economic 
evaluation and the accompanying drawings. 
 
Keywords: calibration, matrix, pulley 
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1. ?92' 
 
?NROHP W?WR GLSORPRY? SU?FH MH QDYUKQRXW ĜH?HQ? SUREOHPDWLN\ NWHU? Y]QLNOD YH ILUPČ
&HPEULW ?XPSHUN D V )LUPD VH ]DE?Y? Y?URERX VWĜH?Q?FK D IDV?GQ?FK PDWHUL?OĤ QD E?]L
YO?NQR-FHPHQWRY?FK VPČV? 9H Y?UREQ?P ?VHNX VH SRVWXSQČ ]D?DO\ REMHYRYDW QHVKRG\ SĜL
PČĜHQ? KRWRY?FK Y?URENĤ YOQLW? SDQHO\ VWĜH?Q? NU\WLQ\ %\OR ]ML?WČQR ?H FK\E\ Y?URENĤ
]SĤVREXM? SR?NR]HQ? SOHFKRY? PDWULFH NWHU? VORX?? jako SRGOR?Na SRG Y?UREHN ] YO?NQR-
FHPHQWRY? VPČVL SPČV XOR?HQD QD SDQHOX SDN SR VY?P Y\WYU]HQ? ]?VN?Y? Y?VOHGQ? WYDU
matrice. %\OR ]ML?WČQR ?H SOHFKRY? PDWULFH SURFK?]HM?F? Y?UREQ? OLQNRX QHPDM? UR]PČU\
UR]G?O\YQČNROLNDPPNWHU?PČO\QDSR??WNXMHMLFK]DĜD]HQ? GROLQN\9?VOHGQ?Y?UREN\
YOQLW?VWĜH?Q?NU\WLQDVHSDNVY?PLUR]PČU\GRVW?Y? PLPRSRYROHQ?WROHUDQFHDvznikDM?WDN
QHVKRGQ?NXV\]PHWN\ 
 
3UDYGČSRGREQČ YOLYHP ?SDWQ?KRQDVWDYHQ? ?GU?ERX SĜ?WOD?Q?FK D SRG?YDF?FKPHFKDQLVPĤ
QDPD]DF?FKDSĜHNO?GDF?FKVWDQRYL?W?FKY lince, GR?ORNGHIRUPDFLYOQSOHFKRY?FKmatric a 
W?PNH]PČQČ MHMLFKUR]PČUĤ 
 
&?OHP MH QDYUKQRXW WHFKQRORJLFN? SRVWXS D QD MHKR ]?NODGČ NRQVWUXNFL VWURMQ?KR ]DĜ?]HQ?
NWHU?]DMLVW?RSUDYXUR]PČUXNDOLEUDFLSOHFKRY?PDWULFHYSR?WX ks.  
=DĜ?]HQLSURNDOLEUDFLPXV?VSOĖRYDW W\WRSR?DGDYN\: 
1) FR QHMMHGQRGX??? D SĜLWRP SĜHVQ? SRORDXWRPDWLFN? FKRG NDOLEUD?Q?KR ]DĜ?]HQ? V
RPH]HQ?P ]?VDKHP REVOXK\ GR QDVWDYHQ?KR SURFHVX NDOLEUDFL PLQLP?OQČ dvou 
W\SĤPDWULFDWR %D%R]QD?HQ?PDWULFEXGHG?OHUR]YHGHQR 
2) VQDGQRXPDQLSXODFLVSOHFKRYRXPDWULF? 
3) SĜHVQRXNRQWUROXUR]PČUĤPDWULFSĜHGDSRNDOLEUDFLSĜHVQRVWPČĜHQ?PP 
4) REVOXKX]DĜ?]HQ?MHGQ?PSUDFRYQ?NHP 
5) YODVWQ?HOUR]YDGČ?Ĝ?G?F?DEH]SH?QRVWQ?SUYN\ 
6) GRVD?HQ?SĜHGHSVDQ?FKWROHUDQF?GOHY?NUHVRY?GRNXPHQWDFH matric 
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2. 1ċ.7(5? 9<%5$1?352%/?0<3/2?1?+279?ě(1? [1] 
2.1 ?vod k WHRULLWY?ĜHQ? [6] 
 
3OR?Q? WY?ĜHQ? (PT) MH SURFHV NWHU? P? ]DMLVWLW WYDURYRX ]PČQu polotovaru (plechu) 
v SR?DGRYDQ? G?OHF-VRX??VWNX3ĜLKRGQRFHQ?]SĤVRELORVWLPDWHUL?OXDYKRGQRVWLSURFHVXSUR
WY?ĜHQ?GDQ?KRG?OFH se setN?Y?PHV SRMP\SODVWL?QRVWDWYaĜLWHOQRVW 
 
3ODVWL?QRVWNYDQWLILNXMHGHIRUPD?Q?VFKRSQRVWNRYĤDMH]?YLVO?na: 
- PHWDOXUJLFN?FK YODVWQRVWHFK NRYĤ QDSĜ QD MHMLFK FKHPLFN?P VOR?HQ? NU\VWDOLFN?
VWUXNWXĜHYHOLNRVWL]UQDDWG 
- WHUPRPHFKDQLFN?FKSRGP?QN?FK]NRX?Ny]HMP?QDQDWHSORWČDU\FKORVWLdeformace, 
]DNWHU?FKjVRXY]RUN\WHVWRY?Q\PĜL]NRX?N?FKY]RUNĤWDKHPtlakem, krutemD?GR
vzniku trhliny nebo ORPXVH]ML?ĢXM?FKDUDNWHULVWLN\SODVWL?QRVWLDSHYQRVWL. 
 
Ve Y?SR?WHFKGHIRUPD?Q?FKRGSRUĤMHSODVWL?QRVW]DKUQXWDSRMPHPSĜLUR]HQ?KRSĜHWY?UQ?KR
RGSRUX PDWHUL?OX (PPO). -H ]SUDYLGOD GHILQRY?Q IXQNFHPL  NWHU? E?YDM?
IRUPXORY?Q\DSUR[LPRYDQ?PSUĤEČKHPNĜLYHN 
 
7HFKQRORJLFN?WY?ĜLWHOQRVW 77VHY]WDKXMHNHNRQNU?WQ?Pu WY?ĜHF?PXSURFHVX=DKUQXMHMDN
SODVWL?QRVW PDWHUL?OX WDN L NRQNU?WQ? WY?ĜHF? SRGP?QN\ ]D NWHU?FK MHGQRWOLY? procesy 
SURE?KDM? =HMP?QD MGH R WHSORWX a rychlost deformace v DQDO\]RYDQ?P ?VHNX Y?Wvorku  
v RKQLVNX GHIRUPDFH -H W?? ]RKOHGQČQ YOLY SRYUFKRY?KR WĜHQ? RVWURVWL SRORPČUĤ Q?VWURMĤ
?KOĤ VNORQXVWČQNRQFHQWUDFHWODNXDWG9]?MHPQRXLQWHUDN?Q?YD]ERXSODVWL?QRVWLDWY?ĜHF?FK
SRGP?QHNXND]XMHQ?VOHGXM?F?REU 
 
3ODVWL?QRVW MH ]GH UHSUH]HQWRY?QD MHKR OHYRX VWUDQRX SU?YD strana XY?G? IDNWRU\ SURFHVX
WY?ĜHQ? NWHU? NRPSOH[QČ RYOLYĖXM? tok materi?lu. 9?VOHGQ? QDSČĢRY? VWDY VQL?XMH QHER
]Y\?XMHUH?OQ?WHFKQRORJLFN?OLPLW\SĜHWYRĜHQ? DQDO\]RYDQ?KRSURFHVX 
 
 
 
2EU%ORNRY?VFK?PDIDNWRUĤ WHFKQRORJLFN?WYDĜLWHOQRVWL [1] 
 
V NRPSOH[Q?P SRMHW? VH WHFKQRORJLFN? WY?ĜLWHOQRVW (TT) se REHFQČ Y\M?GĜ? MDNR VRX?LQ
PDWHUL?ORY?KRDWHFKQRORJLFN?KRIDNWRUXWHG\ 
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1.1) 
 
&?OHP DQDO?]\ 77 MH GHILQLFH GRVD?LWHOQ?KR VWXSQČ GHIRUPDFH NWHU? YH VOHGRYDQ?P ?VHNX
Y?WYDUNX QHY\YRO? GHIHNW\ 7\WR PRKRX P?W ]D GDQ?FK WHUPRPHFKDQLFN?FK SRGP?QHN
UĤ]QRXIRUPX 
 
8SOR?Q?KRWY?ĜHQ?MGH o: 
- WUKOLQ\ORP\Y?OLVNĤ 
- WUYDO?]YOQČQ?VWČQY?OLVNĤ 
- ]QHKRGQRFHQ?SRYUFKQDSĜSRPHUDQ?RY?WH[WXUDSRYUFKXY?OLVNĤ 
- ]PČQXJHRPHWULHQDSĜYHIRUPČRGSUX?HQ? 
2.2 9\EUDQ?IDNWRU\77X37 
 
=KOHGLVND]DPČĜHQ?SU?FH EXGHQ??H rozvedena: 
- oW?]ND332MDNRPDWHUL?ORY?KRIDNWRUX 
- vliv stavu napjatosti na vznik defektu u PT 
- oW?]ND ]PČQ\geometrie ? RGSUX?HQ?MDNRGHIHNWXX37 
2.2.1 3ĜLUR]HQ?SĜHWY?UQ? odpor (PPO) 
 
Z hlediska WY?ĜLWHOQRVWL UHSUHVHQWXMHW]YPDWHUL?ORY?IDNWRUNWHU?PXY REURGSRY?G?OHY?
VWUDQD3UR??HO\SOR?Q?KRWY?ĜHQ?VH]HMP?QDY\KRGQRFXMH]HMP?QD smluYQ?QDSČW?3UR??HO\
WY?ĜHQ? VH Y?DNY\KRGQRFXMH VNXWH?Q? QDSČW? NWHU? UHVSHNWXMHSUĤEČ?QČVHPČQ?F? SUĤĜHz, 
?LOL SUĤĜH]RYRXSORFKXY]RUNXWHG\ 
 
 
Kde i MHV\PEROSRVWXSQ?]PČQ\YHOL?LQ5R]G?O\RERXNĜLYHNGHIRUPD?Q?KRQDSČW?XY?G? obr. 
2.2. 
 
Obr. 2.2 3UĤEČKVNXWH?Q?KRDVPOXYQ?KRQDSČW? [1] 
 
V WRPWR SĜ?SDGČ MH SUR REČ NĜLYN\ Y?MLPH?QČ X??W VKRGQ? SDUDPHWU . V diagramech 
VNXWH?Q?KRQDSČW?VH]HMP?QDX??Y?SDUDPHWU  tedy: 
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Kde MHSĜLWR]HQ?SĜHWY?UQ?RGSRU 
 
3UR SUDNWLFN? X?HO\ QDSĜ SUR Y?SR?W\ HQHUJRVLORY?FK SDUDPHWUĤ WY?ĜHF?FK SURFHVX VH
JUDILFN? ]?YLVORVW  DSUR[LPXMH YČW?LQRX H[SRQHQFL?OQ? QHER OLQHDUQ? IXQNF? NWHU?
YHOPLGREĜHSRSLVXMHREODVWYČW??FK UR]YLQXW?FKSODVWLFN?FKGHIRUPDF? 
 
1HM]Q?PČM?? MH +ROORPRQRYD H[SRQHQFL?OQ? IuQNFH X??YDQ? ]HMP?QD SUR Q?]NRXKO?NRY? D
Q?]NROHJRYDQ?RFHOLKOLQ?NPČć)XQNFHP?WYDU 
 
 
 
Kde: K- MHPDWHUL?ORY?NRQVWDQWD 
        n- MHVRX?LQLWHOH[SRQHQW]SHYQČQ? 
 
8??Y?Q\ jVRX W?? OLQH?UQ? aproximace, a to jednoSĜ?PNRY? nebo GYRXSĜ?PNRY? = REU 
Y\SO?Y??H 
 
 
 
Kde:   - H[WUDSRORYDQ?PH]NOX]X 
           D ? exponent zSHYQČQ? 
 
 
Obr. 2.3 *UDIMHGQRSĜ?PNRY?DSUR[LPDFH [1] 
 
 
 
2.2.2 Stav napjatosti 
 
V SUĤEČKX WY?ĜHQ? SURE?KDM? Y MHGQRWOLY?FK ?VHF?FK Y?WYDUNX RGOL?Q? QDSČĢRY? VWDY\ -H WR
G?QRJHRPHWUL?SRORWRYDUXDQ?VWURMHSRGP?QNDPLYQČM??KR WĜHQ?UHDOL]DF?WODNXQ?VWURMH atd. 
9]QLN WUKOLQ\ VRXYLV? SĜHGHY??P V Y?VN\WHP WDKRY?FK QDSČW?  =Y??HQRX 77 EXGRX
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SĜHGXU?RYDW WD VFK?PDWD X NWHU?FK SĜHYO?GDM? WODNRY? QDSČW? ? , u PT mohou vznikat 
V\VW?P\ 
 
Tah a tlak: 
               WURMRV?QDSMDWRVWQDSĜY?OFRY?Q?QDSORFKR VWĜ?KDQ? 
                   dvojoV?QDSMDWRVWQDSĜHOHPHQWSĜ?UXE\SĜLKOXERN?PWD?HQ? 
                WURMRV?QDSMDWRVWQDSĜUHGXNRY?Q?WD?HQ?GU?WĤ 
7DKRY? 
                GYRMRV?QDSMDWRVWQDSĜUDGL?OQ? Y\S?QDQ?SĜHWDKRY?Q? 
 
Obr. 2.4 SWDY\QDSMDWRVWLYHVWČQČY?WD?NX [1] 
 
1DSČĢRY? stavy se v MHGQRWOLY?ch ?VHF?FK WY?ĜHQ?FK G?OFĤ ]SUDYLGOD RGOL?XM? 3Ĝ?NODG 
NRPELQDFHQDSČĢRY?FKVWDYĤXY?G?REU 
 
2.2.3 2GSUX?HQ?  
 
Proces RGSUX?HQ? a jeho YOLY QD NRQH?QRX JHRPHWULL G?OFĤ EXGH UR]YHGHQ v souvislosti 
s RK\EHP8SURVW?KRRK?E?Q? MH RGSUX?HQ? ]?YLVO? QD FKDUDNWHUX UR]OR?HQ? RK\ERY?QDSČW?
. Ten ]?YLV? QD SRPČUX RK\EX D WORX?ĢN\ YH NWHU?P MH QDSČW?  2GSRY?GDM?F?
YO?NQDMVRXSURGORX?HQDMHQHODVWLFN\2GSUX?HQ?WHG\L]PČQDSRORPČUXMHYČW?? 
MechaQLVPXVRGSUX?HQ?SURE?K?Y HODVWLFN?PRERUXQDSČW?]?NRQSODVWLFLW\. Na obr. 2.5 je 
WR ]ĜHMP? ] URYQREČ?QRVWL SĜ?PN\ E V SĜ?PNRX D NWHU? Q?OH?? HODVWLFN?PX RERUX QDSČW? 
3Ĝ?PNDEY\MDGĜXMH]PČQXNĜLYRVWL  v GĤVOHdku odSUX?HQ?WHG\ dle [2],[3],[12]  
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Kde: 
Rc ??SRORPČURK\EX 
Rod ?..je ]PČQDSRORPČUX v GĤVOHGNX   
             RGSUX?HQ? 
 Rzb ?]E\WNRY?SRORPČU 
 (??PRGXOSUX?QRVWL 
 -???NYDGUDWLFN?PRGXOSUĤĜH]X 
 
 
 
2EU'LDJUDPRGSUX?HQLLGH?OQČSODVWLFN?KRPDWHUL?O  
=E\WNRY?SRORPČUSR?SUDYČrovnice (1.8) PĤ?HPHY\M?GĜLWY]WDKHP 
  
 
 
+RGQRWD RGSUX?HQ? ?LOL ]PČQD SRORPČUX G?OFH SR RGOHK?HQ? O]H ]P?UQLW NRPELQDF? RK\EX
s tahovou silou.          
                                       
7XWRNRPELQDFLRK\ERY?KRQDSČW?DWDKRY?KRQDSČW?Y SUĤEČKXY\S?Q?Q?XND]XMHREU. 
=Y\?XM?F? VHKRGQRWDWDKRY?V?O\]SĤVRE?SRVXQQHXWU?OQ?KRYO?NQDQDSČW?NGHİ  NWHU?VH
SRVWXSQČSRVRXY?NYQLWĜQ?mu SRORPČUXRK\EX 
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2EU3RVWXS]PČQ\SUĤEČKXYQLWĜQ?KRQDSČW? [8] 
 
a) obr?]HNXND]XMHUR]OR?HQ?RK\ERY?KRQDSČW?Y SUX?Q?PRERUX-GHRY?ON?SRORPČU\
ohybu, hodnoty v NUDMQ?FKYO?NQHFK 
 
b) 2EU?]HN XND]XMH VWDY QDSMDWRVWL NG\ MH DSOLNRY?QR QDSČW? MHKR? ??LQNHP VH ERG
QXORY?KR SURGORX?HQ? SRVXQH N YQLWĜQ?PX SRORPČUX G?OFH 9 GLDJUDPX UR]OR?HQ?
QDSČW?MH]ĜHMP??E\WHNYUVWY\YO?NHQ]DW??HQ?FKWODNRY?PQDSČW?P 
 
c) 3ĜHGVWDYXMH SR?DGRY?Q\ VWDY NG\ WDKRY? QDSMDWRVW Y RERX NUDMQ?FK YO?NQHFK ]D?QH
SĜHNUD?RYDWmez kluzu9O?NQD]DW??HQ?WODNHP VHQHY\VN\WXM? 
 
V GĤVOHGNX WRKR MHRGSUX?HQ? G?QR UR]G?OHPQDSČW? Y bodech A3 a B3 FR? MH]ĜHMP?] Q??H
XYHGHQ?KRY]WDKXSUR]E\WNRYRXNĜLYRVWGOH>@,[10],[12]. 
 
 
  
Z SUREOHPDWLN\ XYHGHQ? V W?WR VWDWL EXGH Y\X?LWD ]HMP?QD OLQH?UQ? DSUR[LPDFH SUR
IRUPXORY?Q? PRPHQWĤ YQLWĜQ?FK VLO D G?OH XSODWQČQ? Y\S?QDF? V?O\ Y NRPELQDFL PRPHQWĤ
s ohybem s F?OHP SURY?VW NDOLEUDFL 9\S?QDF? V?OD MDN Y??H XYHGHQR VQL?XMH RGSUX?HQ? ? 
]PČQXJHRPHWULHYOQ\ 
3RNXG MGHRQDSMDWRVW O]HSURFHVY\S?Q?Q?]YD?RYDW MDNRSURFHVY\SQXW? VWČQ\ Y?WD?NXD WR
MHGQRRVRX QDSMDWRVW? 'DO?? SUREO?P\ VSRMHQ? V RK\EHP ?LURN?FK S?VĤ SĜHV KUDQX NODGN\
budou rozvedeny v GDO??FKNDSLWRO?FK 
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3. PROBLEMATIKA 9?52%< 79$529?&+ 3/(&+29?&+ 
PANELU 
3.1 2EHFQ?WYDUYOQLW?KRSDQHOXDGHWDLOGU??N\ 
 
9OQLW? SDQHO\ PDM? ?LURN? VRUWLPHQW SRX?LW? Y SUD[L D WR ]HMP?QD Y GRSUDYQ? WHFKQLFH D YH
VWDYHEQ?PSUĤP\VOX9\]QD?XM? VH MDN UĤ]Q?PL WYDU\GU??NRY?Q? WDN L UR]PČU\D WORX?ĢNRX
plechu. 9H VWDYHEQLFWY? VHPLPR MLQ? Y\X??YDM? MDNRVWĜH?Q?NU\WLQ\NRPSR]LWQ? VHQGYL?RY?
SDQHO\W]Y?]WUDFHQ??EHGQČQ?SĜLEHWRQRY?Q?]?NODGĤVWĜH?Q?DRSO??ĢRYDF?V\VW?P\DWG 
 
1??HMHXYHGHQRQČNROLNSĜ?NODGĤJHRPHWULHSDQHOX 
a) YOQLW?SURILO 
b) WUDS?]RY?profil  
c) REORXNRY?WUDS?]RY?SURILO 
d) SURILOSD?QLF 
 
Tab. 1'UXK\SDQHOĤ 
 
Profil 6FK?PD Popis tvaru 
a) YOQLW?  tvar sinusovy 
NĜLYN\ 
b) WUDS?]RY?  OLFKREČ?Q?NRY?
tvar 
c) REORXNRY?
WUDS?]RY?  
kombinace 
sinuVRY?KR D
OLFKREČ?Q?NRY?KR
tvaru 
d) SD?QLFH 
 
kombinace 
VLQXVRY?KR D
OLFKREČ?Q?NRY?KR
tvaru 
 
3UREO?P\ SĜL RK?E?Q? RGOL?Q?FK W\SĤ GU??HN Y\SO?YDM? NURPČ G?ON\ O ] JHRPHWULFN?FK
SDUDPHWUĤSURILORYDQ?KR ĜH]XNWHU?XY?G?REU 3.1 Jejich vliv na kvalitu a siloY?SDUDPHWU\
EXGRXUR]YHGHQ\G?O 
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  Kde: R1? YQLWĜQ? SRORPČU ohybu                    
         R2 ? YQČM??SRORPČURK\EX 
         l ? G?ONDGU??N\ 
         t ? WORX?ĢNDSOHFKX 
         h ? Y??NDGU??N\  
         Į ? ?KHOUR]HYĜHQ?GU??N\                                                      
 
 
 
Obr. 32EHFQ?SURILOGU??N\SDQHOĤ 
3.2 0HWRG\Y?URE\SDQHOX 
 
9SULQFLSXUR]H]Q?Y?PH - GHIRUPD?Q?SURFHV?QDU?]?SRFHO?G?OFH/ 
                           - GHIRUPD?Q?SURFHVSURE?K?Y]KOHGHPNG?OFHSRVWXSQČ 
3.1.1 9?UREDSDQHOXR]XEHQ?PLNODGNDPL 
 
-HGQ? se o PHWRGXY?URE\YOQ\QDU?]SRFHO?G?OFH (L), NGHRK\EQ?N a RK\EQLFLWYRĜ?URWXM?F?
R]XEHQ? NODGN\. *HRPHWULH WYDUX ]XEX NODGHN RGSRY?G? JHRPHWULL SURILOX WY?ĜHQ? YOQ\
0HWRGD XPR?ĖXMH SĜ?VXY SOHFKX do ohniska deformace, ??P? se ]DMLVW? PLQLP?OQ? ]WHQ?HQ?
VWČQ\ Y?URENX. Na obr. 3.2 SĜ?VXY SOHFKX ]DML?ĢXM? SRG?YDF? Y?OFH MGH o DNWLYQ? SĜ?VXY
PDWHUL?OX3RVWXSWYDURY?Q?MHSRVWXSQ?GOH]?EČUĤ]XEĤNODGHN 
 
                                                
Kde: 1 ? WY?ĜHF?NODGN\ 
        2 ? KRWRY?YOQD 
        3 ? S?VSOHFKX 
        4 ? SRG?YDF?Y?OFH 
 
 
 
 
 
 
 
 
 
Obr. 9?UREDSDQHOXR]XEHQ?PL [4] 
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3.1.2 9?UREDYOQQDRKUDĖRYDF?POLVX 
 
Jako v SĜHGFKR]?P SĜ?SDGČ MH YOQD Y\UREHQD QDMHGQRX SR FHO? MHM? G?OFH D WR SRK\EOiv?P
RK\EQ?NHPRKUDĖRYDF?KROLVX2K\EQLFLSĜHGVWDYXMHOL?WDRKUDĖRYDF?KROLVX3Ĝ?VXYPDWHUL?OX 
do ohniska deformace je u EČ?Q?FKOLVĤSDVLYQ? a G?QWĜHQ?P3RNXG by ]WHQ?HQ?E\OR]QD?Q?
O]HY\X??WSRG?YDF?FKNODGHNMDNR v SĜHGFKR]?PSĜ?SDGČ. 
 
Postup tvorE\YOQ\QDRKUDĖRYDF?POLVXP?QČNROLNI?]?. 
(a) F?]LY?FHP?QČ?HODVWLFN?KRRK\EX? 
(b) )?]LSODVWLFN?KRRK\EX 
(c) F?]LNDOLEUDFH 
 
Na obr. 3.3 dle [6@MGHRI?]H]Q?]RUĖXM?F?RVWU?RK\E[R/t ~ 3 (5)  
 
a) POHFK MH RKQXW QD YHON? SRORPČU = KOHGLVND SUĤEČKX
RK\ERY?KRQDSČW? v W?WRI?]LSĜHYO?G??HODVWLFN???VHN
RK\ERY?KRQDSČW?3RVWXSQČVHSOHFKSĜHVRXY?GRQL???
SRORK\DPČQ?VHRSČUQ?ERG\SOHFKXV RK\EQLF? 
 
 
                                                                          
b) Rameno l1 v SĜ?SDGČDVH]PHQ?Xje na l2 DW?PS?GHP
VH]YČW?XMHRK\EDF?V?ODDSRG?OQDSČW?QDGPH]?NOX]X. 
 
 
 
 
 
                                                                           
c) V NRQH?Q?I?]L je rameno , NWHU?PXRGSRY?G?
PD[LP?OQ? KRGQRWD V?O\ na obr. 3.3 3DN Q?VOHGXMH
I?]H NDOLEUDFH V (2-3)Q?VREQ?P Q?UĤVWHP V?O\ NWHU?
RGSRY?G? V?OD v diagramu. V oblouku  je u 
RVWU?KRRK\Eu FHO?WORX?ĢNDPDWHUL?OX]DW??HQDQDSČW?P
YČW??P MDN PH] NOX]X ?KHO Į MH GHILQRY?Q WYDUHP
RK\EQLFH YROQ? NRQFH SOHFKX MVRX ]YHGQXW\ SURWR?H
QHE\OX?LWSĜLGU?RYD?  
                                                                              
 
 
Obr. 3.3 3RVWXSWYRUE\YOQ\QDRKUDĖRYDF?POLVX[6] 
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Na obr. 3.4 I?]?P a, b, FRGSRY?GDM??VHN\,,, SĜL?HP??sHN,,,SĜHGVWDYXMHNDOLEUDFL 
 
 
 
Obr. 3.4 'LDJUDPSUĤEČKX]DWČ?XM?F?V?O\QD]GYLKX [6] 
 
&KDUDNWHULVWLFN?PSDUDPHWUHPSURRK\EMHSRPČU5W-e-OLWHQWRSRPČU5W?MHGQ?
VHRRK\ERVWU?3RNXG MH5W!QHER?MGHRRK\EYROQ? =Y??HXYHGHQ?KR
Y\SO?Y??HUR]H]Q?Y?PHGYDW\S\RK\EXYROQ?DRVWU?. 
  
Na obr. 3.5 MH XYHGHQ SUĤEČK RK\ERY?KR QDSČW? V SĜHGSRNODGHP MHGQRRV? QDSMDWRVWL WXKR-
SODVWLFN?KRPDWHUL?OX 
 
 
Obr. 3.5 3UĤEČKRK\ERY?KRQDSČW?MHGQRRV?QDSMDWRVWLWXKR-SODVWLFN?KRPDWHUL?OX[2]. 
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3.1.3 $SOLNDFHSR]QDWNXQDY?UREXvlny panelu 
 
'ORXK? UDPHQD S?VX SOHFKX MVRX QHGRW?HQD RK\EHP 9 GDQ?P SĜ?SDGČ Y?URE\ SDQHOX QD
RKUDĖRYDF?POLVX se VFK?PDWYRUE\SUYQ?YOQ\RGGDO??FKRGOL?XMHDWRXVSRĜ?G?Q?PQ?VWURMH
7HQWR SUREO?P QD]QD?XMH obr. 3.6 =GH MH ]ĜHMP? SDQHO V MHGQRX D VH GYČPD GRNRQ?HQ?PL
vlnami. 
 
 
 
Obr. 3.6 6FK?PDWYRUE\SUYQ?DGUXK?YOQ\ 
 
7YRUEDSUYQ?YOQ\ MHY souladu ze VFK?PDWX ]Q?]RUQČQ?PQDREUNGHREČUDPHQD MVRX
YROQ?? SĜ?P?2GPHFKDQLVPXWYRUE\SUYQ?YOQ\VHOL??PHFKDQLVPXVGUXK?DGDO??FKYOQ 
6FKHPDWLFN?Q??UWQ?VWURMHSURWYRUEXGUXK?YOQ\]Q?]RUĖXMHREU3.6. 
7YDUGUXK? YOQ\ MH ]ĜHMP?] REUD MHM? WYRUEDQDREU9SUDYRRGSĤVRE?F? V?O\) MH
SOHFKML?Y\WYDURY?QDMHKRSRVXYMH]DEORNRY?Q] W?WR??VWLSanelu. Do ohniska deformace se 
posune jen plech s ??VWLQDFK?]HM?F?VHYOHYRRGW?WRV?O\-HWRUR]G?OQ?SĜ?SDGRGWYRUE\SUYQ?
YOQ\NGHVHSOHFKPĤ?HSRVRXYDW] RERX??VW?DWR]OHYDL]SUDYD   
 
Obr. 3.7 Tvorba GUXK?YOQ\EH]SĜLGU?RYD?H 
 
 
Na obr. 3.8 MH ]Q?]RUQČQR ĜH?HQ? ] SĜLGU?RYD?HP NWHU? SĤVRE? VLORX 4 3UDY? NRQHFNWHU?
vznikl v SUĤEČKXWYRUE\SUYQ?YOQ\MHVLFH]GYL?HQ]DWROHY?NRQHFMHSĜ?P?DWRG?N\YOLYX
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SĜLGU?RYD?H. 1DRKUDĖRYDF?POLVXMHY?DNPR?QRSURY?VWLNDOLEUDFLY\S?Q?Q?P=GHMH nXWQ?
SĜLGU?RYD?NWHU?Y\URYQ?SDQHOYO?Y???VWLGRURYLQ\D]DMLVW?WDNRK\ESĜHVKUDQXWD?QLFH 
 
- 3ĜL PDO? V?OH 4 GRMGH MHQ N Y\URYQ?Q? ] OHY? ??VWL SRORWRYDUX ? SOHFKX 7?P MH
XPR?QČQSRVXYPDWHUL?OXGRRKQLVNDGHIRUPDFH 
- 3RY\UREHQ?YOQ\VH]Y???V?OD SĜLGUĜRYD?HSRVXYSOHFKXVH]DEORNXMHDPĤ?HSURE?KDW
I?]HNDOLEUDFH  
 
 
 
Obr. 3.8 7YRUEDGUXK?YOQ\SRPRF?SĜLGU?RYD?H 
 
'?O??]?YČU 
1D]QD?HQ? ]SĤVRE Y?URE\ SDQHOĤ SRVWXSQ?P RK\EHP QD RKUDĖRYDF?P OLVX VH W?N? YOQ
s PDO?PLSRORPČU\RK\EXMH-OLSRPČU5W ?D?UHVSHNWLYHD?MGHRRVWĜHM??SRORPČU\
RK\EX2K\ERY?PXPRPHQWXQDSĜ?NODGGOH>2],[4],[2] RGSRY?G? rovnice: 
 
               
 
- oK\ERY?V?ODMHG?QDY]WDKHP 
 
 
- mLQLP?OQ?Y]G?OHQRVW?SRGHSĜHQ??XU?XMHURYQLFH 
 
 
 
Kde  SĜHGVWDYXMHSRORPČURK\EQ?NXD  ?KHORK\EQLFH 
3.1.4 9?UREDYOQSRVWXSQ?PSUROLVHPNODGNRX 
 
2K\E SRVWXSQ?P SUROLVHP, NWHU? se GČMH SRG?O G?ON\ SDQHOX SRPRF? NODGN\, NWHU? se 
SRK\EXMHSRVWXSQČSRFHO?G?OFHSDQHOX. 3RGSČUXPRKRXWYRĜLW, EXćSHYQ?OL?W\YL]REU. 3.10, 
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QHERGYČSRGSČUQ?NODGN\NWHU? se SRK\EXM?VRX?DVQČ s hRUQ?WY?ĜHF?NODGNRXYL] obr. 3.11. 
Dle literatury [4] NRPSOHWQ? SUROLV ]?VN?PH SRVWXSQ?P YHUWLN?OQ?P SĜ?VXYHP, tak aby se 
zaplniOSR?DGRYDQ?REMHP k Y\WYRĜHQ?YOQ\ pod kladkou. 
 
 
 
Obr. 3.9 2K\ESRVWXSQ?PSUROLVHP [4] 
 
2SURWLSĜHGFK?]HM?F?PPHWRG?PWHQWRSURFHVQH]DUX?XMHGRVWDWH?Q?SĜ?VXYPDWHUL?OX.  %U?Q? 
mu v tom REMHPVLORYČQH]DW??HQ?KRSDQHOXGOHREU 3.9NWHU?MHR]QD?HQMDNR1REMHPNWHU?
E\ VH PČO SRVRXYDW MH R]QD?HQ 3 Ohnisko deformace je ORNDOL]RY?QR do PDO?KR SURVWRUX 
WČVQČ pod kladkou), SĜL?HP? se SRVRXY?YHVP\VOXG?ON\GOHSĜHPLVĢRY?Q?NODGN\. 
 
Na obr. 3.10 MH QD]QD?HQR ĜH?HQ? Y?URE\ SDQHOX V GROQ?PL SRGSČUQ?PL OL?WDPL D KRUQ?PL
SĜLGU?RYDF?PLSĜ?WOD?Q?PLOL?WDPL 
 
 
 
 
 
2EU6FK?PDSULQFLSXY?URE\YOQ\SRPRF?SĜLGU?RYD?H 
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Z SUYQ?KRSRKOHGXMH]ĜHMP? 
a) K SUĤK\EXSOHFKXQHQ?WĜHEDWDNYHON?WY?ĜHF?V?O\ 
b) =W??HQ?SĜ?VXYPDWHUL?OX se SURP?WQH do ]WHQ?HQ?WORX?ĢN\Slechu, SURWR?H QHQ?]DML?WČQ
GRVWDWH?Q?REMHP v ohnisku deformace 
c) 6FK?PD QDSČĢRYČ-GHIRUPD?Q?KR VWDYX EO??H SRSV?QR v kapitole 4.4) se popisuje 
mnohem REW??QČMLSURWR?H MHMRYOLYĖXMHNUXKRY?WYDUNODGN\. 
 
Na obr. 3.10 MH QD]QD?HQR ĜH?HQ? Y?URE\ SDQHOX V dROQ?PL SRGSČUQ?PL OL?WDPL D KRUQ?PL
SĜLGU?RYDF?PLSĜ?WOD?Q?PLOL?WDPL 
 
 
 
 
Obr. 3.11 6FK?PDSULQFLSXY?URE\YOQ\SRPRF? RWR?Q?FKSĜ?WOD?Q?FKNODGHN 
 
Na obr. 3.11 MHQD]QD?HQRĜH?HQ?VGROQ?PLSHYQ?PLOL?WDPLDKRUQ?PLSĜ?WOD?Q?PLNODGNDPL. 
7Y?ĜHF? NODGNa PXV? P?W PR?QRVW SR ND?G?P SUĤFKRGX se YHUWLN?OQČ VQL?RYDW QH]?YLVOH QD
SĜLGU?RYDF?FKNODGN?FK. 
 
'?O??]?YČU 
 
1HMVFKĤGQČM?? ]SĤVRE Y?URE\ YOQ SRVN\WXMH RKUDĖRYDF? OLV PHFKDQLVPXV WYRUE\ YOQ\
RGSRY?G? EČ?Q?PX RK\EX V PHQ??PL SRORPČU\ Vzhledem k RGSUX?HQ? WYDUX SR RGVWUDQČQ?
YQČM??KR]DW??HQ? VHSĜHVQ?KR WYDUXYČW?LQRXGRV?KQHNDOLEUDF?SRORPČUXD WRX]SĤVREHQ?P
UR]WH?HMHGQRWOLY?FKYOQ 
 
8PHWRG\SRVWXSQ?PSUROLVHPNODGNRXVHWYRUEDYOQ\SURY?G?QČNROLNDQ?VREQ?PSUĤFKRGHP
NODGN\0HWRGXMHPR?QR]?VNDWWYDUYOQ\RYČW??PSRPČUX5W -GHWHG\RPHWRGX
NWHU? Y?FH RGSRY?G? ĜH?HQ? SUREOHPDWLFH QH? GĜ?YH FLWRYDQ? RK\E GR WYDUX V v SHYQ?
ohybnici obr. 3.7, 3.8. 
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4. $3/,.$&( 2%(&1?&+ 32=1$7.ģ 1$ 79?ě(1? =$'$1?
VLNY 
4.1 7YRUEDSRVWXSY?URE\YOQ\QDRKUDĖRYDF?POLVXVSĜLGU?RYD?HP 
 
&HONRY? SURILO SDQHOX WYRĜ? VHGP SRG?OQ?FK YOQ YL] REU. 4.1 YH WYDUX SRGREQ?PX
?VLQXVRYFH? 0DO? YOQD QDPDWULFL MH ]GĤYRGXSĜHNO?G?Q?NRQFĤKRWRY?FK Y?URENĤ VWĜH?Q? 
NU\WLQ\ SĜHV VHEH D WR SURWR DE\ Y?VOHGQ? HIHNW VWĜHFKD) tYRĜLOD MHGQX URYLQX Panel je 
SRPČUQČ?LURN?MDNY\SO?Y?] JHRPHWULHYHVPČUXG?ON\P?UR]PČUPP 
 
 
Obr. 4*HRPHWULHSDQHOĤ 
1LFP?QČ SUR OHS?? Q?]RUQRVW MH QD REU 4.2 XYHGHQD JHRPHWULH MHGQ? YOQ\ NWHU? VH RG
SUDYLGHOQ??VLQXVRYN\?RGOL?XMH 
 
Obr. 4.*HRPHWULHMHGQ?YOQ\ 
Z REU?]NXY\SO?Y??HSRPČU WXG??VHMHGQ?RYROQ?RK\E3URFHVRK\EXVHY?DN
od varianty ohybu dle obr. 3.3, obr. 3.7 OL?? W?P?HRNUDMRY?NRQFHSDQHOXVHQH]YHGDM?DOH
]ĤVW?YDM?Y URYLQČMDN]Rbrazuje obr. 4.3 DG?OHREU.4. 
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K mechanismu ohybu je nutno XY?VWQ?VOHGXM?F?. 
3UĤEČK\QDSČW?DGHIRUPDFH O]HXY?VWSUR]MHGQRGX?HQ?QD?]N?FKD?LURN?FKS?VHFKSOHFKX 
viz obr. 4.3. 8?]N?FKS?VĤNGHSRPČUWORX?ĢN\VD??ĜN\EPDWHUL?OXMHEVVHMHGQ? o 
jednoosou napjatost. U ?LURN?FKSDVĤNGH??ĜNDS?VXMHPQRKRQ?VREQČYČW??QH?MHKRWORX?ĢND
E!!VVHSĜHGSRNO?G?GYRMRV?VWDYQDSMDWRVWL7XWRVNXWH?QRVWSRSLVXMHQDSĜ>@>]. 
  
3ĜL RK?E?Q? ?LURN?FK S?VĤ E!!V QHGRFK?]? N deformaci v SĜ??Q?P VPČUX SUĤĜH]X İ2 = 0 
URYLQQ?VWDYGHIRUPDFH =H]?NRQDNRQVWDQWQ?REMHPXY\SO?Y??HQDYQČM?? VWUDQČWDKRY?
EXGHİ1 = -İ3 DQDWODNRY?-İ3 İ1. 
Z I\]LN?OQ?URYQLFH dle [3] plyne: 
                                                       (4.1) 
                                                       (4.2)     
 
 
 
Obr. 4.3 1DSMDWRVWDGHIRUPDFHSĜLRK\EX?]N?FKDD?LURN?FK S?VE[3] 
 
3R?DGRYDQ?WYDUYOQ\MDNXYHGHQRG?OHRGSRY?G?Y?FHP?QČYROQ?PXRK\EXs uY??HQ?PYOLYX
?LURN?FK S?VĤ 7RPXWR YROQ?PX RK\EX RGSRY?G? Y RKQLVNX GHIRUPDFH SUĤEČK RK\ERY?KR
QDSČW? NWHU? P? SUX?QRX D SODVWLFNRX REODVW YL] REU 4 =GH SODVWLFN? REODVW UHVSHNWXMH
]SHYĖRY?Q?PDWHUL?OX 9?VOHGQ?PXRK\ERY?PXPRPHQWXGOH[3]. 
   
 
 
PrX?QČSODVWLFN?SUĤEČKRK\ERY?KRQDSČW?Y?]QDPQČRYOLYĖXMHSRORPČUD?KHORK\EXYOQ\
3RRGVWUDQČQ?RGOHK?HQ?YQČM??KR]DW??HQ?GRFK?]?NH]QD?Q?]PČQČNĜLYRVWLYOQ\  
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Obr. 4.4 5R]OR?HQ?QDSČW?DGHIRUPDFHSRSUĤĜH]XYROQ?KRRK\EX VH]SHYQČQ?P 
 
9ROQ?RK\EVH] KOHGLVNDUR]OR?HQ?QDSČW?]QD?QČ OL??RGSUĤEČKXXYHGHQ?KRQDREU-H
]GH ]QD?Q? REODVW SUX?Q?FK GHIRUPDF? NWHU? SR RGOHK?HQ? ]QDWHOQČ RYOLYQČQD ]PČQD
SRORPČUX6 WRKRWRGĤYRGXMHQXWQR]DY?VWRSHUDFLNDOLEUDFHNWHU?VLWXDFLY UR]OR?HQ?QDSČW?
SR SUĤĜH]X SDQHOX ]QD?QČ RYOLYQ? MDN E\OR ML? QD]QD?HQR QD REU  VH VRXYLVHM?F?P
NRPHQW?ĜHP 
 
Obr. 4.5 Princip Y?URE\ vlny QDRKUDĖRYDF?POLVX 
3ĜLY?UREČSUYQ?YOQ\GOHSULQFLSXQDREU4.5 P?PDWHUL?OPR?QRVWSĜHVRXYDWVHGRRKQLVND
deformace z RERX VWUDQ 7YDU SR?DGRYDQ? YOQ\ Y\?DGXMH DE\ VH NRQFH SDQHOĤ QH]YHGDO\
WXG??PXV? E?W SĜLGU?HQ\SĜLGU?RYD?HP3ĜLGU?RYD? D KPRWQRVW SDQHOX Y\WY?ĜHM? RGSRU YĤ?L
SRVXYXYROQ?FKNRQFĤ 
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8SĜ?SDGXGOHREU4.6 MHML?WYRĜHQDGUXK?YOQDSDQHOVHSĜHVRXY?SRX]H] OHY???VWLWXG??GR
RKQLVNDGHIRUPDFHVHSR?DGRYDQ?REMHPN Y\WYRĜHQ?YOQ\SĜHVRXY?REW??QČML 
 
Obr. 4.6 3ULQFLSY?URE\ na RKUDĖRYDF?POLVX 
2EU?]HN4.6 QD]QD?XMH MLQRXYDULDQWXSĜLGU?HQ?SDQHOXSĜL WYRUEČGUXK?DGDO??FKYOQ=DW?P
FRSĜLGU?RYD?SĤVRE?F?VLORX4 a SĜLGU?XMHURYQRX??VWSDQHOXSĜLGU?RYD?SĤVRE?F?VLORX4 
a SĜLGU?XMHYOQXML?KRWRYRXSRPRF? WYDURYDQ?NRQWDNWQ?OL?W\ 
V ERGČm viz obr. 4.8 MHSOHFKMDNRE\XSQXWYHWNQXW3Ĝ?VXYPDWHUL?OXGRRKQLVNDGHIRUPDFH
VH GČMH MHQ SRG SĜLGU?RYD?HP NWHU? MH RYO?G?Q VLORX 4 'R RKQLVND GHIRUPDFH VH
SR?DGRYDQ?REMHPN Y\WYRĜHQ?YOQ\SĜHVRXY?MHQ] OHY?YROQ???VWLSDQHOXDWRREW??QČML 
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4.2 6LORY?UR]ERUSĜLWYRUEČYOQ\ 
4.2.1 6?O\Y REODVWLSRGSČUQ?OL?W\ 
 
                                                              
 
 
Obr. 4.7 6WDWLFN?URYQRY?KDVLORY?KRSĤVREHQ? QDSRGSČUQ?OL?WČ 
 
Obr. 4.8 6LORY?UR]ERU SĜLWYRUEČYOQ\ 
 
Statickou rovQRY?KX VLO Y ERGČ F GOH REU 4.7 SĜHGVWDYXMH VLORY? WURM?KHOQ?N. Jde o 
URYQRY?KX VLOPH]L UHDNF? a silou  a tahovou silou  NWHU? SĜHGVWDYXMH RGSRU SRVXYX
PDWHUL?OX GRRKQLVND GHIRUPDFH 6?OD MH VOR?ND YH VPČUX WH?Q?PN ERGX F V GĤVOHGNX
posuvu plechu Y]QLN? WĜHQ? 7R VH ]RKOHGĖXMH Y]WDKHP  NGH Į MH ?KHO RS?V?Q? D ȝ
VRX?LQLWHO WĜHQ? 5HDNFH  MH Y?VOHGQLFH WODNX S NWHU? SĤVRE? QD VW\NRYRX SORFKX  a 
SRORPČUXRSČUQ?OL?W\WDWRSORFKDMHR]QD?HQD ). 
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7ĜHQ? YH VW\NRY? SOR?H VH WHG\ SURMHY? W?P ?H MH QXWQR QDY??LW ?VLO? SUR SRVXQ SOHFKX
2GSRY?GDM?F? URYQRY?KX SRSLVXMH obr. 4.9, kde k vektoru V?O\  MH SĜLG?QD V?OD . 
V GĤVOHGNXWRKRVHSĤYRGQ?VWDWLFN? reakce   QDY???QDUHDNFL 1??H MHXYHGHQSĜHKOHG
VLOY\SO?YDM?F?] PHFKDQLVPXSĜHP?VWČQ?SOHFKX 
 
?WDKRY?V?OD]HVWDWLFN?URYQRY?K\D EH]WĜHQ? 
?XS?QDF?SĜLGU?RYDF?V?OD 
?UHDNFH]DKUQXM?F?WĜHQ?Y plechu 
?WDKRY?V?ODVHWĜHQ?P 
 
2EU6WDWLFN?URYQRY?KDQDY??HQ?RYOLYWĜHQ? 
 
6?OD  MHY?VOHGQLFHY ERGČGYHNWHU?PMHY?DNQXWQR]RKOHGQLWLRK\ESOHFKXNROUadiusu 
5=QD??-OL V?OD VLORY?RGSRUSURWLRK\EXSDNYHNWRURY?VRX?HW v ERGČ GSĜHGVWDYXMH
rovnice (4-HGQ?VHRYHNWRURY?VRX?HWNWHU?MHJUDILFN\]Q?]RUQČQQDREU. 
V?VOHGQLFHWDKRY?Y\S?QDF?V?OD 
                                                                                                                (4.1)                      
 
                                                         (4.2) 
 
Kde: ? QDSČW? ]RKOHGĖXM?F?SURFHVRK\EXDQDURYQ?Q?SOHFKXSĜHVSRORPČUSRGSČUQ?OL?W\ 
        ?MHSUĤĜH]RY?SORFKDSOHFKX 
4.2.2 Rozbor sil v REODVWLSRORPČUXRK\ERY?NODGN\ 
    
 
Obr. 4.10 6WDWLFN?URYQRY?KDVLO v ERGČ (e)  
6?OD  FR E\ Y?VOHGQLFH VH SĜHQ??? Y SOQ? P?ĜH GR ERGX [ D SĜHGVWDYXMH VLORY? Y\SQXW?
plechu v GĤVOHGNXRGSRUX SURWL SRVXYXSRORWRYDUX S?VRY?KR WĜHQ? D YOLYX RK\EXNRO KUDQ\
SRGSČUQ?OL?W\   
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3ĜL ]DQHGE?Q? ?VLO? N RKQXW? SOHFKX PH]L ERG\ [\ E\ E\OR PR?QR SURY?VW VLORYRX
URYQRY?KXGOHREU4.10. Zde se SĜHGSRNO?G??HLY ERGČ\SĤVRE?VWHMQ?Y\S?QDF?V?ODMDNR
v ERGČ[ 
Z XYHGHQ??YDK\Y\SO?Y?Q?VOHGXM?F?. 
V SĜ?SDGČNDOLEUDFHML?KRWRY?YOQ\O]HVWDELOL]DFLGRV?KQRXWMHM?PGRGDWH?Q?PY\SQXW?P, to 
VH SURYHGH ]Y??HQ?P V?O\ )C RXU?LWRX KRGQRWX7RWR QDY??HQ?PXV? Y\YRODW WDKRY? QDSČW?
aby byla v FHO?PSUĤĜH]XSOHFKX]?VN?QD QDSMDWRVWYČW?? MDNPH]NOX]X=D WČFKWRRNROQRVW?
nelze zanedbat ohyb mezi body (x),(y), pak v ERGČ H GRFK?]? NH NRPELQDFL RK\ERY?KR
QDSČW?V QDSČW?PRGY\S?QDF?V?O\  ??PYČW??EXGHY\S?QDF?V?ODW?PPHQ??EXGHRGSUX?HQ?
WXG??]PČQDSRORPČUX5D?KOXȖ 
&HONRYRX WY?ĜHF? V?OX  MH PR?QR Y\M?GĜLW SRPRF? Y?VOHGQ?KR QDSČW?  NWHU? SĤVRE? QD
SUĤĜH]RY?SOR?H YP?VWČ[ 
 
                                                      (4.3) 
 
  PXV?]RKOHGĖRYDWRK\ERY?QDSČW?D]DKUQRXWRGSRUS?VRY?KRWĜHQ?. 
                                                      (4.4) 
Kde 
                                                        (4.5) 
 
1DSČW?RGRK\EXGOH>],[8],[9], MHG?QRY]WDKHP. 
 
                                                        (4.6)  
 
Vzhledem k SUĤEČKXRK\EX QDSČW? GOH REU  MHGQ? VH R YROQ? RK\E ) je PR?QR
RK\ERY?PRPHQWGOH>],[3],[5] Y\M?GĜLWY]WDKHP. 
 
                                       (4.7) 
 
9?FKRGLVNHP Y?SR?WX V?O\  MH VWDWLFN? URYQRY?KD PHzi vektory , , a  NWHU? MVRX
uvedeny na obr. 4.9, 4.10. 
3ĜL]QDORVWL?KOXRS?V?Q?ĮMH  G?QRze VLORY?KRWURM?KHOQ?NXQDREU.7. 
 
)                                                       (4.8) 
 
)                                                      (4.9) 
Kde V?OX  ]Q?PH 
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4.3 6WDQRYHQ?RK\ERY?V?O\SURYOQXGDQ?JHRPHWULH 
 
3ĜLVWDQRYHQ?RK\ERY?V?O\Y\FK?]?PV SĜHGSRNODGX?HYOQDEXGHY\UREHQDohybem na U?]D
to po ceO?MHM?G?OFH   
 
Obr. 4.11 6LORY?DJHRPHWULFN?UR]ERUSĜLWYRUEČYOQ\ 
4.3.1 &KDUDNWHULVWLNDPDWHUL?OX 
 
0DWHUL?O matrice je z SOHFKX ?61 11523, R UR]PČUHFK [[ mm, PHFKDQLFN?
vlastnosti jsou uvedeny v tab. 2, parametry ]YROHQ?SURĜH?HQ?SĜ?SDGY tab. 3. 
 
Tab. 2 &KDUDNWHULVWLFN? parametry PDWHUL?OX 
Mez pevnost v tahu Rm [MPa] 460 ? 580 
0H]SUX?QRVWL5e [MPa] 350 
0LQWD?QRVW$>@ 16 
0RGXOSĜX?QRVWL([MPa] ?  
 
Tab. 3 =YROHQ? parametry 
6?ODRGSĜLGU?RYD?H4>1@ 4500 
6RX?LQLWHOWĜHQ?ȝ [-] 0,2 
?KHORS?V?Q?Į>UDG@ 0,846 
3RORPČUWD?Q?KUDQ\ rm [mm] 25;60 
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4.3.2 =ML?WČQ?WĜHF?RGSRURY?V?O\SRGSĜLGU?RYD?HP 
 
Na obr. 4.11 MH ]Q?]RUQČQD Y?URED SUYQ? YOQ\ QD RKUDĖRYDF?P OLVX NGH 4 MH V?OD SRG
SĜLGU?RYD?HP7DWRV?ODY\YRO?YHVW\NRY?SOR?HY plechu DSRGSČU\WĜHF?RGSRURYRXV?OX. 
                                                     (4.10) 
 
4.3.3 =ML?WČQ?QDSČW?RGWĜHF?V?O\ 
 
7ĜHF?V?ODY\YRO?Y SUĤĜH]X SOHFKXQDSČW? 
 [MPa]                                                     (4.11) 
 
 
 
4.3.4 =ML?WČQ?RK\ERY?KRQDSČW?NROHP WD?Q?KUDQ\ R25 
 
V SUĤEČKXSRVXYXSOHFKXNROSRORPČUXSRGSČU\5Y]QLN?S?VRY?WĜHQ?.URPČWRKRPH]L
body (a) DGGRFK?]?N RK?E?Q?SDQHOX-DN]Q?PRV teorie tD?HQ?SOHFKMHRK?E?QD]QRYX
Y\URYQ?Q2K\ERY?QDSČW?MHPR?QRGOH>],[5],[9],[10] Y\SR??WDW]HY]WDKX 
 
 
 
 
 
3ĜLWRPVHY\FK?]?] SĜHGSRNODGX ?HMHSOHFKRVWĜHMLRKQXWEH]XY??HQ?]SHYQČQ?. 
4.3.5 =ML?WČQ?Y?VOHGQ?KRQDSČW? mezi body (a,d) 
 
9?VOHGQ?QDSČW?NWHU?]RKOHGĖXMHWĜHQ?SRGSĜLGU?RYD?HPS?VRY?WĜHQ?DRK\ERY?QDSČW?  
                                              (4.13)             
 
 
 
4.3.6 =ML?WČQ?RK\ERY?KRQDSČW?NROHPWD?Q?KUDQ\5 
 
0H]L ERGHP [ D H GRFK?]? URYQČ? N RKQXW? SOHFKXNRO UDGLXVX5 D MHKR URYQ?Q?=GH
WDN?Y]QLN?RK\ERY?QDSČW?NWHU?MHG?QRREGREQ?PY]RUFHPMDNo v SĜHGFKR]?PSĜ?SDGČ. 
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4.3.7 =ML?WČQ?Y?VOHGQ?KRQDSČW?Y plechu 
 
Ze ]?NRQLWRVWL Y\SO?YDM?F? ] bodu 4 VH SRWĜHEQ? QDSČW? YH YROQ?P ?VHNXSOHFKX QDY???
3DNURYQLFHSURFHONRY?QDSČW?]Q? 
                                                     (4.15) 
 
 
 
4.3.8 =ML?WČQ?FHONRY? RK\ERY?V?O\  
 
NDSČW? ]ML?WČQ?Y SĜHGH?O?PERGČ SĤVRE?QDSOR?H , ?LOLRGSRY?G? mu V?OD 
 
                                                      (4.16) 
 
 
 
Kde: 
 
 
 
7DWRV?ODSĜHGVWDYXMHVOR?NXFHONRY?RK?EDF? V?O\GOHREU 4.12. 
 
?                                                 (4.17) 
 
  
 
 
 
 
 
 
 
 
 
 
 
 
 
                               
 
 
Obr. 4.12 6WDWLFN?VLORY?URYQRY?KD Y?VOHGQ? 
9?SR?HWV?O\E\OSURYHGHQSro variantu v?URE\YOQ\QDRKUDĖRYDF?POLVX3URSĜ?SDd kalibrace 
WDWRV?ODEXGHPQRKRQ?VREQČPHQ??, MHOLNR?YOQDX?MHY SULQFLSXKRWRY?  
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4.4 $QDO?]DQDSČW?RK\EX [11] 
 
3RNXGE\E\OSOHFKRKQXWMHQNROUDGLXVX5SDNSURGORX?HQ?NUDMQ?KRYO?NQDE\E\ORG?QR
vztahem.  
                
 
2GSRY?GDM?F? QDSČW? VH SRK\EXMH SREO?? PH]H NOX]X =D WČFKWR RNROQRVW? MH PR?QR
SĜHGSRNO?GDWUR]OR?HQ?QDSČW?GOHREU1DWRPWRREU?]NXMH]Q?]RUQČQSUĤEČKQDSČW?RG
ohybu. 
 
Obr. 4.13 6FK?PDRK\ERY?KRQDSČW?LGH?OQČSODVWLFN?KRPDWHUL?OXEH]]SHYQČQ? 
 
Obr. 4.14 Kobinace WDKRY?DRK\ERY?GHIRUPDFH 
 
K GHIRUPDFL RG RK\EX MDN ]Q?PR V teorie ohybu s WDKRYRX VLORX MH QXWQR SĜLSR??WDW
GHIRUPD?Q? VOR?NX RG W?WR WDKRY? V?O\ NWHU? Q?P VQL?XMH ]PČQX SRORPČUX RGSUX?HQ?
5R]OR?HQ?GHIRUPDFH  RGWDKXMHQDUR]G?ORGGHIRUPDFHRK\ERY?  UR]OR?HQDURYQRPČUQČ
SRFHO?PSUĤĜH]X7HQWRVRX?HW]Q?]RUĖXMHREU4.14. 
 
$E\ E\OR GRVD?HQR W?WR LGH?OQ? NRPSOHWQČ WDKRY? GHIRUPDFH   SRG?O WORX?ĢN\ SOHFKX MH
QXWQR QDY??LW RGSRURYRX V?OX  QD SR?DGRYDQRX KRGQRWX ??P YČW?? MH W?P QDUĤVW?
deformace NWHU?]RKOHGĖXMHYOLYY\S?QDF?V?O\ QDFHO?GHIRUPD?Q?SURFHV 
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Obr. 4.15 6FK?PDSUĤEČKXQDSČW? ohybu s tahovou silou 
 
Na obr. 4.15 MH]Q?]RUQČQSUĤEČKQDSČW?SRSUĤĜH]XNWHU?RGSRY?G? ohybu s tahovou silou. 
Jde o zidealizovaQ? VWDY MHGQRRV?QDSMDWRVWL6 W?P?H QD YQLWĜQ?PSRORPČUX  E\ORSU?YČ
GRVD?HQRH[WUDSRORYDQ?PH]HNOX]X7R]QDPHQ??HY ERGČ%MH . 
3UĤEČK QDSČW? O]H SRSVDW MHGQR-SĜ?PNRYRX QHER GYRX-SĜ?PNRYRX OLQH?UQ? DSUR[LPDFL WXKR
SODVWLFN?KR PDWHUL?OX dle [4] 3UR Y??H XYHGHQ? SĜ?SDG tj. , SODW? GYRX-SĜ?PNRY?
OLQH?UQ?DSUR[LPDFHSURWR?HMHGQR-SĜ?PNRY?DSUR[LPDFH?SDWQČDSUR[LPXMHP?OHGHIRUPDFH 
        
    
0RPHQWYQLWĜQ?FKWDKRY?FKQDSČW?GDQ?KRUR]OR?HQ?MHG?QY]WDKHP dle [9],[10]. 
 
 
 
Obr. 4.16 6FK?PDMHGQRWOLY?FKDSUR[LPDF?SĜLUR]HQ?FKGHIRUPD?Q?FKRGSRUĤ 
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Dle obr. 4.15 jVRX REČ QDSČW? WXG?? SĜL MHGQRRV? QDSMDWRVWL MHMLFK SRORha na 
DSUR[LPRYDQ? NĜLYFe 332 MH ]ĜHMP? ] REU?]NX  2 LQWHQ]LWČ RGSUX?RY?Q? UR]KRGXMH
v WRPWR SĜ?SDGČ UR]G?O QDSČW? Y NUDMQ?FK YO?NQHFK Y ERGHFK $ % 3RNXG VH XVNXWH?Q?
GRVWDWH?Q?Y\SQXW?ML?KRWRY?KRSDQHOXEXćRK\EQ?NHPQHERSUĤFKRGHPNDOLEUD?Q? kladky, 
SDN VH UR]G?O QDSČW? Y NUDMQ?FK YO?NQHFK ]PHQ?? QHERĢ VH QDSČW? REMHY? Y UR]VDKX YČW??FK
SODVWLFN?FK SĜHWYRĜHQ?=GH MH VNORQ 332 - ?Kel SĜ?PN\PHQ??6LWXDFL]Q?]RUĖXMH QDREU
4.16 UR]G?OQDSČW?PH]LERG\*D+ 
 
7YDU G?OFH MH ]?VN?Q RK\EHP ?LOL RK\ERY?P PRPHQWHP  D W?? Y\S?QDF? VLORX ) 7DWR
SĤVRE?XSURVWĜHGWORX?ĢN\SOHFKXDY\YRO?YĤ?LEREX% İ RK\ERY?PRPHQW 
 
                                                   (4.21) 
 
 
0RPHQWY?VOHGQ?FKYQLWĜQ?FKWDKRY?FKQDSČW? 
 
 
 
3URWR?H 
                                       (4.23) 
 
 
                                              (4.24) 
 
Moment  ]SĤVREXMH RGSUX?HQ? YH VP\VOX ]PČQ\ NĜLYRVWL MHKR KRGQRWD VH GRVD]XMH GR
REHFQ?URYQLFH 
 
 
3URY?SR?HW]E\WNRY?NĜLYRVWLMHYKRGQ?WYDUURYQLFH 
 
 
 
7HQVHRGYRG?GOHOLWHUDWXU\>@,[10], s Y\X?LW?PURYQLF 
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4.5 9?UREDvlny SRPRF?NODGN\DQDO?]DRKQLVNDGHIRUPDFH [4] 
 
8Y?URE\GU??N\SRPRF? NODGN\GRFK?]? N GHIRUPDFL NWHU? MH VRXVWĜHGČQD GR ORNDOL]RYDQ?
REODVWL W]Y RKQLVND GHIRUPDFH 3RVWXSQ? ]PČQD WYDUX SĜL Y?YRML GU??N\ ?HEUD Y SUY? ĜDGČ
]?YLV? QDSĜ?SXVWQ?PVWXSQL GHIRUPDFH PH]Q?PSĜHWYRĜHQ?1D]?NODGČDQDO?]\ QDSČĢRYČ-
GHIRUPD?Q?KRVWDYXO]HRVYČWOLWXYHGHQ?WHFKQRORJLFN?OLPLW 
 
V GĤVOHGNX SRVXYX SOHFKX QHER NODGN\ NRQWLQX?OQČ SĜHVRXYDM?F VH SR FHO? G?OFH SDQHOĤ
Y]QLN?FHONRY?G?ONDGU??N\3R?DGRYDQ?KORXENDGU??N\VHYČW?LQRXGRV?KQHRSDNRYDQ?P
SUĤFKRGHPNODGN\SRG?OG?ON\SDQHOX3RND?G?PSUĤFKRGXKRUQ?WY?ĜHF?NODGNDMHSĜLVXQXWD
YHUWLN?OQČDW?PVH]PHQ?XMHY]G?OHQRVWPH]LWY?ĜHF?NODGNRXDSRGSČUQ?PLNODGNDPL 
 
=P?QČQ? ORN?OQ? REODVW GHIRUPDFH RKQLVNR GHIRUPDFH VH QDFK?]? SRG NODGNRX ]GH VH
Y\VN\WXMH]HMP?QDWDQJHQFL?OQ?DSRG?OQ?PHULGL?OQ?SĜHWYRĜHQ?0HULGL?OQ?PSĜHWYRĜHQ?PMH
P?QČQR SĜHWYRĜHQ? YH VPČUX G?ON\ GU??N\ YH VPČUX QDYLQXW? SOHFKX QD ]?EČURYRX ??VW
kladky). Tuto situaci popisuje obr. 5.15, kde sou zĜHMP? WĜL REODVWL QDSČĢRYČ-GHIRUPD?Q?FK
stavu. 
a)     b)  
 
Obr. 4.17 2EODVWLQDSČĢRYČ-GHIRUPD?Q?FKVWDYX[4] 
 
3ĜLSR??WH?Q?PQDM??GČQ?WY?ĜHF?NODGN\GRSDQHOXVHY REODVWLSOHFKSURKQHQDYQČM????VWL
SRORPČUXNWHU?MHYHVW\NXV NODGNRXDSOHFKMHY\S?Q?Q1DYQLWĜQ?VWUDQČMHSOHFKVWOD?RY?Q 
8YHGHQ?SRSLVMHREGREDRK\EX 
 
V REODVWLMHVLWXDFHRSD?Q?DWR?HSOHFKMHQDYQČM??VWUDQČVWOD?RY?QDQDYQLWĜQ?Y\S?Q?Q  
2EODVW  SĜHGVWDYXMH GRNRQ?HQ? SURILOX GU??N\ NGH SĜHWYRĜHQ? Y SRG?OQ?P VPČUX ML?
nHSURE?K?SURWRĳ1=0. V GĤVOHGNXWRKRGRFK?]?NH]PČQČGHIRUPDFHY oblasti 2, kde oblouk 
v SRG?OQ?PVPČUXNRS?UXMHUDGLXVNODGN\ 
 
7DQJHQFL?OQ? QDSČW? XYQLWĜ RKQLVND GHIRUPDFH VH Y MHGQRWOLY?FK ]ȩQDFh RGOL?XMH QHPČQ? VH
MHKRVPČUDĢVHMHGQ?RYQLWĜQ?QHERYQČM??YUVWYXMHY?G\WDKRY? 
  
38 
 
 
Na obr. 4.18 MVRX]Q?]RUQČQ\VWDY\GHIRUPDFHY REODVWLD]?URYHĖ LVLWXDFHGHIRUPDFH
v W]YYQLWĜQ?FKDYQČM??FKYUVWY?FKSOHFKXP?QČQRYHVPČUXWORX?ĢN\SOHFKX 
 
 
Obr. 4.18 Deformace v oblasti 1,2 [4] 
 
Tabulka 4. ]Q?]RUĖXMHVFK?PDVWDYXQDSMDWRVWLMH?VRXYLV?V SRGP?QNRXSODVWLFLW\$E\GR?OR
k SODVWLFN?PXSĜHWYRĜHQ?PXV?E?WUR]G?OQHMYČW??KRDQHMPHQ??KRQDSČW?URYHQıK PDWHUL?OX 
 
7DE6FK?PD stavu napjatosti [4] 
 Oblast 1 
 
Oblast 2 
 
Oblast 3 
 
YQLWĜQ?
vrstva 
  
 
YQČM??
vrstva 
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4.5.1 3URFHVQ?SDUDPHWU\ 
 
8U?HQ? GHIRUPD?Q?FK D QDSČĢRY?FK ]PČQ VH QHMO?SH SUH]HQWXMH SRPRF? SĜ??Q?KR SUĤĜH]X
SURILOX0D[LPXPSĜHWYRĜHQ?VHGRV?KQHY P?VWHFKNGHMHNODGNDY pĜ?P?PVW\NXV plechem 
viz obr. 4.19. 
 
Obr. 4.19 3Ĝ??Q?ĜH]SURILOHP 
 
Zbyl? REODVWL SĜ??Q?KR SUĤĜH]X jVRX GHIRUPRY?Q\ P?QČ. Z tohoWR GĤYRGX MH SUĤEČK
deformace v SĜ??Q?P VPČUX RYOLYĖRY?Q SRORPČU\ MDN KRUQ? WDN ]HMP?QD VSRGQ? NODGN\
3RORPČUVSRGQ?FKNODGHNY\WY?Ĝ?MDNRE\WD?QRXKUDQX??PPHQ??MHMHKRKRGQRWDW?PY?FHVH
SOHFKY\S?Q?D]WHQ?XMH 
 
SiWXDFL ]Q?]RUĖXMH REU  kde RH,RP MVRX YOLYQ?PL SURFHVQ?PL SDUDPHWU\ 'DO??P
SDUDPHWUHP MH WORX?ĢND SOHFKX KRGQRW\ SRVWXSQ?KR SĜ?VXYX NODGN\ z ??ĜND GU??N\ D
FKDUDNWHULVWLN\ SODVWL?QRVWL PDWHUL?OX 2 NYDOLWČ WYRUE\ GU??N\ PĤ?H UR]KRGRYDW SRPRFQ?
ER?Q?WODNQDSOHFKNWHU?E\GRSRP?KDOSRVXYXSOHFKXGRRKQLVNDGHIRUPDFH. 
 
Geometrii GU??N\ SĜL ND?G?P SUĤFKRGX RYOLYĖXMH KRGQRWD SĜ?VXYX KRUQ? SĜ?WOD?Q? NODGN\
z WRKR Y\SO?Y? ?H ND?G?PX SUĤFKRGX RGSRY?G? MLQ? JHometrie vlny 3R ND?G?P SUĤFKRGX
dojde v GĤVOHGNXRGSUX?HQ?NH]PČQČWYDUXY SĜ??Q?PSUĤĜH]X??PYČW?? MHWORX?ĢNDSOHFKX
W?PY?FHVHSURMHY?UR]G?O\QDSČW?DGHIRUPDFHYHYQLWĜQ?FKDYQČM??FKYUVWY?FKY ]?Q?ch 1,2,3 
SĜL WYRUEČ GU??N\ 6 WRKR GĤYRGX XSR]RUĖXM? DXWRĜL [4  QD VNXWH?QRVW ?H WOXVW? SOHFK\
RGSUX?XM?Y?FHQH?SOHFKy WHQN? 
 
Obr. 4.20 6FK?PD SRGSČUQ?FKDWY?ĜHF?NODGN\  
 
5R]OR?HQ?GHIRUPDF?SRG?OSĜ??Q?KRSUĤĜH]XPH]LERG\GOHREU?]NX4.20 RYOLYĖXMH??ĜND
GU??N\ QHEROL UR]WH?5o PH]L VSRGQ?PL NODGNDPL 6 SĜLE?YDM?F? ??ĜNRX VH ]PČQDGU??N\SĜL
NRQVWDQWQ? KORXEFH D WORX?ĢFH plechu v REHFQ?P VP\VOX PČQ? P?QČ -H WR G?QR W?P ?H
k GRVD?HQ? XU?LW? KORXEN\ X ?LU??FK GU??HN MH WDQJHQFL?OQ? GHIRUPDFH PHQ?? QH? X X???FK
GU??HN 
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3RGREQ? YOLY P? W?? SRORPČU 5H VSRGQ?FK NODGHN ??P YČW?? MH SRORPČU W?P GRFK?]?
k PHQ??PX Y\S?QDQ? D ]WHQ?HQ? SOHFKX =WHQ?HQ? SOHFKX P? VYRML KUDQLFL NWHU? VRXYLV?
s ORNDOL]DF? GHIRUPDFH GR XU?LW? REODVWL -GH R W]Y ]D?NUFRY?Q? NWHU? PĤ?H Y?VW N rozvoji 
trhlin.  
 
1HMQHEH]SH?QČM?? REODVW MH WDP NGH SOHFK MH Y SĜ?P?P VW\NX V KRUQ? NODGNRX ORNDOL]DFH
GHIRUPDFH VH PĤ?H REMHYLW Y oblasti kontaktu plechu s SRGSČUQ?PL NODGNDPL 7R VH W?N?
]HMP?QDSĜ?SDGXNGHMH]QHPR?QČQSRVWUDQQ?SĜ?VXYSOHFKXGRRKQLVNDGHIRUPDFH. 
 
/RNDOL]DFHGHIRUPDFHVRXYLV?V W]YQHVWDELOLWRXSĜHWYRĜHQ?NWHU?]D??Q?SRSĜHNUR?HQ?QDSČW? 
na mezi pevnosti. Dle [4  MH WHQWR MHY QHMY?FH RYOLYĖRY?Q SRORPČU\ VSRGQ?FK D KRUQ?FK
kladek. K GRVD?HQ?PD[LPDKORXEN\GU??N\EH] ]WU?W\SODVWLFN?VWDELOLW\PDWHUL?OX MH WĜHED
DE\E\OSRPČU5P/RH = 0,8. 
 
Kalibraci je PR?QR SURY?VW NODGNRX V W?P ?H YOQD MH Y SULQFLSX KRWRY? -HM? XSQXW? SĜL
kalibraci MH]DML?WČQRY oblastech (a) a (m) na obr. 4.20 NGHVHRS?U?RSRGSČUQRXNODGNXQHER
SUĤEČ?QRXOL?WX3URILO SRGSČUQ?NODGN\WYRĜ?EU]GQ??HEURSĜHVNWHU?VHKRWRY?YOQLW?SDQHO
QHPĤ?HSRVXQRXW 
 
3ĜLSUĤFKRGXNODGNRXSRG?OYOQ\VHNDOLEUDFH]DMLVW?W?P?HVHNODGNDYHUWLN?OQČSRVXQXje tak, 
aE\YP?VWČHY]QLNORY\SQXW?SOHFKXSĜ?GDYQRXWDKRYRXVLORXJde teG\RSHYQ?XSQXW?YOQ\
QDEU]GQ?FK?HEUHFKYERGHFKD viz obr. 4.20 DMHM?PY\SQXW? NROUDGLXVX53Ĝ?GDYQ?
WDKRY?V?ODSĤVRE?PH]LERG\ (x),(y) DY\YRO?]GHUR]OR?HQ?YQLWĜQ?FKQDSČW?GOHREU a 
SUĤEČKGHIRUPDFHQD]QD?XMHREU. 
 
'?O??]?YČr 
 
V W?WR kapitole byla rozvedena problemDWLND Y?URE\ YOQ\ SRPRF? NODGN\ MGH R SRVWXSQ?
ohyb. Z KOHGLVNDY?SR?WRY?DSOLNDFH MHYHOPLQ?UR?Q?3URĜH?HQRXSUREOHPDWLNXY?DNWHQWR
V\VW?P E\O Y\X?LW SUR NDOLEUDFL YOQ\ .ODdka v WRPWR SĜ?SDGČ YOQX QHY\U?E? Dle kalibruje 
Y\S?Q?Q?P5HDOL]XMHWHG\ORN?OQ?Y\S?Q?Q?SDQHOXNWHU?SURE?K?SRVWXSQČSRG?OFHGOHMHM?KR 
SUĤFKRGX7RWR Y\S?Q?Q? MHPR?QRSURY?GČW GYČPD D? WĜHPL SUĤFKRG\NODGN\ V W?P ?H SR
ND?G?P SUĤFKRGX VH YHUWLN?OQČ SRVXQH 3URFHV Y\SQXW? VH ]OHS?? NG\? RSČUQ? YOQ\ SDQHOX
budou sevĜHQ\PH]LOL?WDPLQHERNODGNDPL jDNE\ORSRSV?QRY kapitole 3.2. 
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5. 1?95+ZAě?=(1?352.$/,%5$&,3/(&+29?&+MATRIC 
5.1 ?YRG 
  
3ĜLQ?YUKX]DĜ?]HQ?MVHPY\cK?]HO]  teorie SĜHGH?O?FKNDSLWRO 3,5. Po SURKO?GFH Y?UREQ?OLQN\
a sH]Q?PHQ?PVHVSUREO?Pem, NWHU?Y]QLNOYHILUPČ&HPEULW?XPSHUNDVjsem VKURP??GLO 
GDO?? informace o Y?UREČ VWĜH?Q?NU\WLQ\.   
 
)LUPD &HPEULW ?XPSHUN D V MH GORXKROHW?P Y?UREFHP YOQLW? YO?NQR-FHPHQWRY? VWĜH?Q?
krytiny SUR?HVN?D]HMP?QD]DKUDQL?Q?WUKKODYQČVHYHUVN?]HPČ. 
 
 
Obr. 5.1 3RKOHGQD]?YRG&HPEULW?XPSHUNDV [14] 
 
Technologie YO?NQR FHPHQWRY?FK Y?URENĤ MH SDWHQWRY?QD RG URNX  /XGZLNHP
Hatschekem, SURWR MH W?? QD]?YDQ? HatscheNRYD D]EHVWRFHPHQWRY? WHFKQRORJLH 0HWRG\
Y?URE\ vl?NQR-cementu jsou EXć OLVRYDQ? (krytiny PDO? SORFK\ QHER QHOLVRYDQ?
YHONRSOR?Q?NU\WLQ\ Od roku 1996 byla QDKUD]HQD D]EHVWRFHPHQWRY? WHFKQRORJLH YO?NQR-
cementovou bezazbestovou. VO?NQR-cementov?Y?UREN\VHpRX??YDM? SUR]DVWĜH?HQ?E\WRY?FK
RE?DQVN?FK]HPČGČOVN?FKDSUĤP\VORY?FK REMHNWĤ. 
 
9O?NQR-cement je NRPSR]LWQ?PDWHUL?ONWHU?VHY\U?E?]HVPČVL 
? Vody 
? Cementu 
? &HOXO?]\ 
? 9?]WX?Q?FKYO?NHQ 
? Mikroplniva 
? 3LJPHQWĤ 
? 3Ĝ?VDG 
 
9?URED SURE?K? PRGLILNRYDQRX+DWVFKHNRYRX WHFKQRORJL? - REGRED SDS?UHQVN? WHFKQRORJLH
QDY?UREXSDS?URY?OHSHQN\ 
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5.2 Princip WHFKQRORJLHY?URE\YO?NQR-cementu 
 
 
 
Obr. 5.2 6FK?PDWHFKQRORJLHY?URE\ YO?NQR-cementu [14] 
 
-HGQRWOLY?VXURYLQ\MVRXVP?FK?Q\Y P?FKDF?P]DĜ?]HQ?= WRKRWR]DĜ?]HQ?MHVPČV?HUS?QDGR
RGYRGĖRYDF?FK YDQ. Ve YDQ?FK je ]DĜ?]HQ?NWHU?QDQ??? vO?NQR-cementovou VPČV zbavenou 
YRG\ QD QHNRQH?Q? ILOWUD?Q? koberec. Z tohoto koberce se QDQ??? VPČV QD RW??HM?F? VH
QDYLQRYDF? ]KXWĖRYDF? Y?OHF 2EYRG WRKRWR Y?OFH RGSRY?G? G?OFH SRORWRYDUX SUR Y?UREX
YOQLW?VWĜH?Q?NU\WLQ\SURWRVHPXWDN?Ĝ?N? IRUP?WRYDF?Y?OHF Po 6 -8 RW??HN WRKRY?OFH ]?VN? 
VPČV QDQHVHQD QD MHKR SRYUFK SRWĜHEQRX tlou?ĢNX VWĜH?Q? NU\WLQ9\VXQXW?P QR?H XNU\W?KR
XYQLWĜ Y?OFH VH SURYHGH SĜHVWĜL?HQ? QDYLQXW? hmoty. Tato odpadne ??VW? VY?KR SRYUFKX na 
SRK\EXM?F? VH SU\?RY?GRSUDYQ? S?V 6RX?DVQ?P SRK\EHP WRKRWR S?VX D Y?OFH VH Y\WYRĜ? ]
NUXKRY? YUVWY\ QD Y?OFL SOR?Q? IRUP?W SR?DGRYDQ?KR SRORWRYDUX VWĜH?Q? NU\WLQ\. Tento 
SRORWRYDU MH RGYH]HQ SRG ]DĜ?]HQ?, kter? WXWR YO?kno-FHPHQWRYRX GHVNXRVWĜLKQH QD SĜHVQ?
UR]PČU 'DO??PSRK\EHPS?VXMHSĜHVQČQDIRUP?WRYDQ? polotovar SĜHYH]HQN ]DĜ?]HQ?NWHU?
SRPRF?YDNXRY?FKSĜ?VDYHNXP?VWČQ?FKQDWYDURY?IRUPČY\WYRĜ?ML? VWĜH?Q?YOQRYNX. V GDO??
RSHUDFL MH YO?kno- FHPHQWRY? MH?WČ PRNUD YOQRYND XOR?HQD QD SOHFKRYRX matrici NWHU?
XGU?XMH MHM? SĜHVQ? WYDU EČKHP SURFHVX Y\WYU]RY?Q? = SRSVDQ?KR MH ]ĜHMP? ?H SU?YČ tvar 
plecKRY?PDWULFH MHUR]KRGXM?F?SURNRQH?Q?WYDUDSĜHVQRVWY?URENXWMGHVN\YOQLW? VWĜH?Q?
krytiny. 9?VOHGkem procesu je vl?kno-cemeQWRY? NU\WLQD YL] obr. 5.3 s FKDUDNWHULVWLFN?PL 
YODVWQRVWPLXYHGHQ?Y tabulce. 
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Obr. 5.3 Vl?kno-FHPHQWRY?NU\WLQDV FKDUDNWHULVWLFN?PLparametry [13,14] 
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5.3 =ML?WČQ?VNXWH?Q?KRVWDYXDSĜHGEČ?Q? Q?YUK ]DĜ?]HQ?SURkalibraci 
 
PĜLSURKO?GFH]?YRGX v ?umperku DSĜi MHGQ?Q?V SUDFRYQ?N\ provozu jsem ]MLVWLO?H techQLFN? 
kontrola SURY?G? PČĜHQ? KRWRY?FK Y?URENX SRPRF? GYRXPČĜLGHO RSDWĜHQ?FK ??VHOQ?NRY?P
LQGLN?WRUHP-HGQRPČĜLGORVORX??SUR]ML?WČQ?Y??N\YOQa GUXK?N ]ML?WČQ?Y]G?lenosti mezi 
MHGQROLW?PLYOQDPLREČPČĜLGOD PČĜ?V SĜHVQRVW? MHGQ?GHVHWLQ\ MHMLFKXN?]ND MHQDREU?]NX
5.4.   
 
 
 
Obr. 5.4 0ČĜLGODSURPČĜHQ?UR]PČUXPDWULF [15] 
 
'?OH jsem si zjistil, SRGUREQ??GDMH RSOHFKRY?FKPDWULF?FKNWHU?E\O\ Y\UREHQ\ OLVRY?Q?P
ILUPRX6LWRPHFDV?GO?F?Y Belgii.  
 
Firma Sitomace sHVSHFLDOL]XMH QD Y?YRMD Y?UREXSOHFKRY?FKSDQHOĤNWHU? MVRXYyX??Y?Q\ 
MDNRRGNO?GDF?SDQHO\ SĜLY?UREČYO?NQRFHPHQWRY?FKDGĜHYRFHPHQWRY?FK VWĜH?Q?FKNU\WLQ. 
Tyto panely se pou??YDM? MDNR VWĜH?Q? NUDWLQD izolace a dekorace. Firma v\U?E? W\WR YOQLW?
plechy z UĤ]Q?FK GUXKĤ oceli. StandardQ? panely VHGČODM?V plechu       tl. 2-PPG?ON\D?
7m. 
 
Obr. 5.5 6WURMQ?]DĜ?]HQ?YHILUPČ Sitomeca [15] 
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Obr. 5.6 3OHFKRY?SDQHOY\UREHQ?ILUPRX6LWRPHFD [15] 
6RX?DVQČ WDWR ILUPD SURY?G? UHSORILODFL jimi Y\U?EČQ?FK SRX?LW?FK SOHFKĤ, WDN ?H QHGRMGH
k SR?NR]HQ? povrchu plechu DWRQDSĜ?NODGJDOYDQL]RYDQ?KR 
 
Matrice B7, B6 viz obr. 5.7, 5.8 RPD[ UR]PČUHFK[3800 mm jsou vyrobeny z plechu 
WORX?ĢN\  PP MDNRVWL &  OLVRY?Q?P ]D VWXGHQD D SRYUFKRYČ XSUDYHQ\ HOHNWURO\WLFN?P
]LQNRY?Q?P= 450 (450 g/m2 REČVWUDQ\+PRWQRVWMHGQRKRNXVXMHNJ 
 
 
Obr. 5.7 Matrice B7  
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Obr. 5.8 Matrice B7 
 
Tab. 5 0HFKDQLFN? DFKHPLFN? YODVWQRVWLPDWHUL?OX  
 
 
         
 
 
 
  
Tab. 6 3ĜHGHSVDQ? tolerance matrice 
  
 
 
 
 
 
 
'?OH E\Oa GĤOH?LW?P YRG?WNHP Q?vrhu ]DĜ?]HQ? YODVWQ? SURKO?GND OLQN\ SR NWHU? VH PDWULFH
SĜHPLVĢXM?. Rozhodl MVHP VH WHG\ QDYUKQRXW ]DĜ?]HQ? SRGREQ?NRQVWUXNFH MDNRP? Y?UREQ? 
linka, ale s PR?QRVW?SRVXYXPDWULFHWDPD]SČWNGHVWĜHGQ???VWEXGHWYRĜLWYODVWQ?NDOLEUD?Q?
DPČĜ?F?]DĜ?]HQ?1DY?UREQ? lince, NGHGR?ORN deformaci matric, jsou matrice posouY?Q\D 
YHGHQ\ V\VW?PHP NRWRX?Ĥ NWHU? ]DML?ĢXM? SRVXv ?LVWČQ? PDWULF PD]DQ? DWG %\OR tedy jen 
ORJLFN?PUR]KRGQXW?P?Hjsem si zYROLO?SUDYXPDWULFSRPRF? NODGHNWMQČNROLNDRSČUQ?FKD
MHGQ?WOD?Q? 
 
,QVSLUXM?F?P Q?SDGHPSURPČ E\OD ]QDORVW VWURMQ?KR Y\EDYHQ? ILUP\6WURM?UQ\2O?RYHF NGH
MVHP DEVROYRYDO QČNROLNU?W SU?]GQLQRYRX SUDFRYQ? SUD[L =DXMDOD PQH PR?QRVW SRX??W SUR
kalibraci vlny stroje SRX??YDQ?KR SUR ]KRWRYHQ? ]SHYĖRYDF?FK GU??HN QD SOHFKX W]Y
?SLJQRYD?N\?NWHU?P?WDWRILUPDYHVY?PVWURMRY?PSDrku viz obr. 5.9.  
 
-HGQ?VHRVWDU??VWURMVRYČWVN?Y?URE\RUR]PČUHFK[[ mm a hmotnosti 1310 kg 
s PR?QRVW?Y\WY?ĜHQ?YOQGRSORFK\SOHFKXRWORX?ĢFH,5 mm. Na tomto stroji jsem si mohl za 
??DVWL SUDFRYQ?NĤ firmy 6WURM?UQ\ 2O?RYHF SR SDWĜL?Q?FK ?SUDY?FK WM ]KRWRYHQ? GYRX
RSČUQ?FKDMHGQ?WOD?Q?NODGN\SUDNWLFN\RYČĜLWPR?QRVWWYDURY?Q?PDWULFHNWHURXMVHPMDNR
Y]RUHN]?VNDOYHILUPČ&HPEULW?XPSHUN 
 
 
P max. 0,040 % 
Mn max. 1,50 % 
S max. 0,040 % 
C max. 0,25 % 
Si max. 0,040 % 
Al max. 0,075 % 
Mez pevnost v tahu Rm [MPa] 460 ? 580 
0H]SUX?QRVWL5e [MPa] 350 
0LQWD?QRVW$>@ 16 
'?ONDPDWULFH +/- 2 mm 
??ĜND +2/-3mm 
7ORX?ĢND + / - 0,2 mm 
9??NDYOQ\ + 1 / - 0,5 mm 
5R]WH?YOQ\ + 1 / - 2,5 mm 
[??ĜNDYOQ\ + 1 / - 2,5 mm 
Rovinnost   PD[RGFK\ONDQDSRG?OQ?FKVWUDQ?FK PP 
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Obr. 5.9 3RKOHGQDVWURM?6LJQRYD?ND?Ye ILUPČ6WURM?UQ\2O?RYHF 
 
7DE7HFKQLFN?SDUDPHWU\VWURMH?6LJQD? 
 
7HFKQLFN?FKDUDNWHULVWLND 
-PHQRYLW?SDUDPHWU\ Jednotky Hodnota 
0D[LP?OQ? WORX?ĢNDSOHFKX mm 2,5 
5R]WH?PH]LRVDPL
SUDFRYQ?FKKĜ?GHO? 
mm 125 
9\OR?HQ? mm 400 
Rychlost pojezdu m/min 4,6,8,12 
5R]PČUXOR?HQ?NODGHN mm 50-60 
3Ĝ?NRQHOMotoru kW 2,3/3,9 
2W??N\ Ot/min 720/1420 
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Obr. 5.10 6FK?PD principu VWURMH?SLJQRYD?N\? 
Kde pozice:  
1 ? pohon 
2 ? SĜHYRGRYND 
3 ? S?VW 
4 ? SĜ?WOD?Q?NODGND 
5 ? SRGSČUQ?NODGND 
6 ? RWR?Q?YĜHWHQR 
7 ? SHYQ?YĜHWHQR 
 
PULQFLS VWURMH MH WDNRY? ?H S?VW WOD?? VLORX )1 a Y\YRO? QD UDPHQL O1 moment M1 NWHU? MH
SĜHQHVHQSĜHVSHYQ?RWR?Q?ERGQDUDPHQRO2 DY\YRO?PRPHQW027HG\V?ODQDUDPHQQ?O2 je 
PQRKRQ?VREQČYČW??MDNQDUDPHQLO1 SULQFLSS?N\3Ĝ?WOD?Q? kladka SĤVRE?F?VLORX F2 WYRĜ?Y 
SOHFKXGU??N\W]Y?VLJQ\?. =DSĜHGSRNODGX]Q?P?FKYHOLNRVWL)1, l1, l2 O]H]MLVWLWYHOLNRVWV?O\
F27XWRV?OXjsem si H[SHULPHQW?OQČ XU?LODWRV URYQRVW?PRPHQWX 
 
 
                                                             (6.1) 
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'RVD]HQ?PKRGQRW]DPRPHQW\ 
 
                                                            (6.2) 
 
9\M?GĜHQ?SRWĜHEQ?V?O\ 
 
 
=NRX?N\SRWYUGLO\ ?H WHRUHWLFN? SĜHGSRNODG\ Y NDSLWRO?FK  RGSRY?GDM? UHDOLWČ D ]PČQD
tvaru panelu MH W?PWR ]SĤVREHP PR?Q? 6RX?DVQČ MVHP PRKO SURYČĜLW Y praxi velikost 
SRWĜHEQ?V?O\] Y??HXYHGHQ??YDK\ 3RGOHW?WRV?O\jVHPG?OHQDYUKOSRWĜHEQ?naGLPHQ]RYDQ? 
NDOLEUD?Q? VWROLFH WM YHOLNRVW SRWĜHEQ? SĜ?WOD?Q? V?O\ kladky SĤVRE?F? do panelu (matrice). 
5RYQČ?WDNW\WR]NRX?N\SĜLVSČO\N ĜH?HQ?Q?YUKXIXQNFHNDOLEUD?Q?VWROLFH3UDNWLFN?]NRX?N\
pak SĜHVYČG?LO\ LQYHVWRUD (firmu &HPEULW ?XPSHUN), aby VH UR]KRGO Y?UREX ]DĜ?]HQ?
financovat. 
 
3URVSOQČQ?SR?DGDYNXQD]DĜ?]HQ? XYHGHQ?Y?YRGX jsem volil WDNRY?WR ĜH?HQ? 
 
1) -HGQRGXFKRXNRQVWUXNFL MVHPRGYRGLO]YODVWQ?Y?UREQ? OLQN\. Poloautomaticky chod 
jsem navrhl SURĜ?]HQ?SRVXYu, ]SČWQ?KR chodu, pĜ?VXYXNODGN\DSRMH]GX ODVHURY?KR
VQ?PD?H SRPRF? Ĝ?GLF?KR V\VW?P IndraControl L20. $E\ E\OR ]DĜ?]HQ?PR?QRSRX??W 
SUR UĤ]Q? typy matric, navrhl jVHP MHGQRGXFKRX Y?PČQX UĤ]Q?FK typĤ RSČUQ?FK D
WOD?Q?FKNODGHNB7, B6 Y?NUHVRY?GRNXPHQWDFH typu kladky B7 YL]SĜ?ORKD) 
2) Snadnou manipulaci s PDWULF? jsem zajistil GRSUDYQ?PL YDOH?N\ V SRJXPRYDQ?P
povrchem. Pro SĜHP?VWČQ?PDWULF ze ]?VREQ?KR YR]?NXQDNDOLEUD?Q?VWROLFLjsem navrhl 
dvojici EĜHPHQRY?FK PDJQHWĤ 
3) 3ĜHVQRXNRQWUROXUR]PČUĤPDWULFSĜHGDSRNDOLEUDFL, jsem zajistil GYČPD]SĤVRE\:  - 
ponechat VW?YDM?F? V\VW?PPČĜHQ? KRWRY?FK Y?URENX SRPRF? GYRX PČĜLGHO UR]WH? D
hloubka vln), 
- SRPRF? ODVHURY?KR VQ?PD?H, NWHU? ]DMLVW? SURPČĜHQ? MDN?KRkoliv bodu matrice 
v RV?FKx, y, z. 
2ED]SĤVRE\PČĜHQ?]DML?ĢXM? SĜHVQRVWPLQLP?OQČ 0,1mm. 
4) 2EVOXKDMHGQ?PSUDFRYQ?NHPMH]DML?WČQDML?GĜ?YHSRSVDQRXPDQLSXODFLV PDWULF?Dto 
SRX?LW?PEĜHPHQRY?FK PDJQHWĤ 
5) .DOLEUD?Q? linku jVHP Y\EDYLO YODVWQ?P HO UR]YDGČ?HP Ĝ?G?F?PL D EH]SH?QRVWQ?PL
prvky. 
6) DRVD?HQ? SĜHGHSVDQ?FK WROHUDQF? GOH Y?NUHVRY? GRNXPHntace matric jsem zajistil 
PR?QRVW?, a to takto: 
 
   -    SĜHVQ?P ]PČĜHQ?PVNXWH?Q?KRVWDYX 
- PR?QRVWL QDMHW? NDOLEUD?Q? NODGN\ QD MDNRXNROLY YOQX PDWULFH ] PR?QRVW?
QČNROLNDQ?VREQ?ho SUĤFKRdu PDWULFHVWROLF? 
- YROE\DXWRPDWLFN?KRSĜ?VXYX WOD?Q?NODGN\EČKHPSUĤMH]GXPDWULFH 
- SĜHVQ?P]PČĜHQ?PUR]PČUĤGRVD?HQ?FKkalibrac? 
 
Poznatky W?WR NDSLWRO\ E\O\ SRX?LW\ NRQVWUXNW?UHP SĜL NRQVWUXN?Q?P Q?YUKX stolice a pro 
VWDQRYHQ?SĜ?PR?DU?KR PHFKDQLFN?KRSRKRQXSRX?LW?KRQDSĜLVXYNODGN\ 
  
50 
 
6. .$/,%5$?1?672/,&(  
 
'OHP?KR LGHRY?KRQ?YUKXE\Oo ]NRQVWUXRY?QR DY\UREHQRVWURMQ? ]DĜ?]HQ? ILUPRX6WURM?UQ\
2O?RYHF s.r.o XPR?ĖXM?F? NDOLEUDFL plechRY?FK matric B7,B6 3ULQFLS ]DĜ?]HQ? G?OH popisuji 
v W?WRNDSLWROH 
6.1 Popis Y\UREHQ?KR ]DĜ?]HQ? NDOLEUD?Q?VWROLFH 
 
-HGQ? VH R SRORDXWRPDWLFN? ]DĜ?]HQ? W]Y NDOLEUD?Q? VWROLFL VORX??F? N PČĜHQ? D NDOLEUDFL
QHVKRGQ?FKSRGNODGQ?FKSOHFKRY?FK?DEORQPDWULFSĜLY?UREČVWĜH?Q?NU\WLQ\ 1DNDOLEUD?Q?
stolici lze kalibrovat matrLFHGYRM?KRGUXKXV R]QD?HQ?P%%. 
 
 
6.1 6FK?PDNDOLEUD?Q?VWROLFH 
 
6WROLFH MH]KRWRYHQD]RFHORY?NRQVWUXNFH??ĜN\ PPG?ON\PPDY??N\ FFD
PP MH ]KRWRYHQD ] ?M?NOX? SURILOX  [ [ PP+PRWQRVW VWROLFH MH  300 kg. 
.DOLEUD?Q?VWROLFHVHVNO?G?]HWĜ?KODYQ?FK??VW?GYRXGRSUDYQ?FKVWROĤVWĜHGQ?KRDKRUQ?KR
stolu viz obr. 6.1$NWLYQ???VWLNDOLEUD?Q?KR]DĜ?]HQ? MHVWĜHGQ?DKRUQ?VWĤO-HGQRWOLY???VWL
MVRXQDY]?MHPSHYQČVSRMHQ\?URXE\3RGUREQČM??SRSLVMHGQRWOLY?FK??VWLEXGHXYHGHQQ??H 
 
'?OH MH QD NDOLEUD?Q? VWROLFL XP?VWČQ HOHNWULFN? UR]YDGČ? Y\EDYHQ? RYO?GDF?PL SUYN\ D
rR]YRGQ?PLNDEHO\N HOHNWURPRWRUĤPDY\S?QD?ĤPXPR?ĖXM?F?UHYHU]Q?FKRGDW?PSUĤFKRG
PDWULFL WDP D ]SČW Y G?OFH PLQ   PP 2YO?G?Q? ]DĜ?]HQ? VH XVNXWH?ĖXMH SRPRF?
ovl?GDF?KR SDQHOX QD QČP? MVRX ]D]QDPHQ?Q\ QDPČĜHQ? hodnoty z SUĤEČKX NDOLEUDFH
9?NUHVRY?GRNXPHQWDFH sestavy ]DĜ?]HQ?MHXYHGHQDY SĜ?OR]H.  
 
Tab. 8 2ULHQWD?Q?WHFKQLFN?SDUDPHWU\NDOLEUD?Q?VWROLFH 
 
OW??N\KQDF?KĜ?GHOHRWPLQ 
CHONRY?G?ONDVWROLFH 450 mm 
??ĜNDVWROLFHU?PKRUQ?U?PD 
??ĜNDVWROLFHY?HWQČHOHNWURSĜHYRGRYN\PP 
3Ĝ?NRQY?HFKHO0RWRUĤN: 
Hmotnost stolice 2 300 kg 
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Obr. 6.2 3RKOHGQDY\UREHQ?]DĜ?]HQ?XP?VWČQ?Y provozu firmy Cembrit ?XPSHUN 
     
Obr. 63RKOHGQDY\UREHQ?]DĜ?]HQ?YHILUPČ 6WURM?UQ\2O?RYec                                      
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6.2 3RSLVGRSUDYQ?KRVWROX 
 
'RSUDYQ?VWĤOVORX??MDNR]?NODGQDSURGRSUDYXPDWULFGRNDOLEURYDF???VWLVWROLFH 5?PVWROX
MH?LURN?PPGORXK?PPDY\VRN?PPDMHURYQČ?]KRWRYHQVM?NOXSURILOX
100 x 100 x 4 mm. 
 
'RSUDYQ?VWĤOWYRĜ???VWVWROLFHSĜHGD]DNDOLEUD?Q?P]DĜ?]HQ?PWMVWĜHGQ?PDKRUQ?PVWROHP. 
-H Y\EDYHQ Y?OH?NRYRX WUDW? NWHURX WYRĜ?F?  GRSUDYQ?FK Y?OH?NĤ SR] a 8 FHQWUD?Q?FK
Y?OH?NĤ poz.14 SURVQDGQ?SRVXY DPDQLSXODFL V PDWULF? poz.11 viz obr. 6.4. S ohledem na 
VQ??HQ?KOX?QRVWLSĜLPDQLSXODFLDNDOLEUDFLMVRXYDOH?N\GRSUDYQ?LFHQWU??Q?SRJXPRYDQ? 
 
 
 
 
       
Obr. 6.4 'RSUDYQ? VWĤONDOLEUD?Q? stolice 
14 ? cenWU??Q?Y?OH?HN? GRSUDYQ?Y?OH?HN? matrice 
 
53 
 
 
Obr. 6.5 Pohled na dRSUDYQ? VWĤOY ]?YRGČ 
6.3 3RSLVVWĜHGQ?KRVWROXKQDF?KRV\VW?PX 
 
7DWR??VW VWROLFH VORX?? MDNRKQDF? V\VW?PD]?URYHĖ WYRĜ? VSRGQ???VWNDOLEUD?Q?KR]DĜ?]HQ?
+QDF? V\VW?P MH XP?VWČQ PH]L YVWXSQ?P D Y?VWXSQ?P GRSUDYQ?P VWROHP WM YH VWĜHGX
NDOLEUD?Q?VWROLFH5?PVWROX MH]KRWRYHQ]?M?NOX?SURILOX[[PP5R]PČUU?PX MH
[[ PP 9 U?PX MH ]DEXGRY?QD NX?HOR?HOQ? SĜHYRGRYND poz.10 pro pohon 
KĜ?GHOH poz.12 viz obr. 6.6, na Q??MVRXQDNO?QRY?Q\FHQWU??Q? DVRX?DVQČKQDF?NODGN\ poz.7 a 
poz.8NWHU?]DML?ĢXM?SUĤFKRGPDWULFH poz.11 Y?OFRYDF?VWROLF? viz obr. 6.7, 6.8. 
 
$E\ VH W\WR NODGN\ QHPXVHO\ SĜHVWDYRYDW MHMLFK SR?HW RGSRY?G? SR?WX YOQ QD PDWULFL
*HRPHWULH NODGHN RGSRY?G? MPHQRYLW?P UR]PČUĤP SURILOX PDWULF % B6, Y?NUHVRY?
dokumentace RERX W\SĤNODGHN YL] SĜ?ORKD )UHNYHQ?Q?PČQL? HOHNWURPRWRUX SDN XPR?ĖXMH
SO\QXORX ]PČQX RW??HN D W?P ]Y??HQ? QHER VQ??HQ? U\FKORVWL SUĤFKRGX PDWULFH NDOLEUD?Q?
stolici. 
 
+Ĝ?GHO V SRGSČUQ?PL WYDURY?PL NODGNDPL (RGSRY?GDM?F?mi VY?P WYDUHP VSRGQ?PX SURILOX
matriceNWHU? MVRXSRVRXYDWHOQ?SRFHO?G?OFHKĜ?GHOHWHG\QDVWDYLWHOQ?GOHSRWĜHE\ +Ĝ?GHO
MH]?URYHĖSRGHSĜHQD SRGSČURX poz.16NWHU?MHXVWDYHQDSRG VWĜHGHPKQDF?KĜ?GHOH DSRGHS?U? 
taN FHORX KĜ?GHO =DEUDĖXMH SUĤK\EX KQDF? KĜ?GHOH SĜL ]DW??HQ? PolohX NODGHN QD KĜ?GHOL MH
PR?QR]DDUHWRYDW?URXEHP3URVQDGQ?QDOH]HQ?GDQ?SRORK\MVRXQDKĜ?GHOL Y\YUWDQ?RWYRU\
SURDUHWD?Q??URXE\ 
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Obr. 6.6 6WĜHGQ?U?PER?Q?SRKOHG od pohonu 
 
 
 
Obr. 6.7 +Ĝ?Gel s SRGSČUQ?PLKQDF?PLNODGNDPL 
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Obr. 6.8 6WĜHGQ?U?P ?HOQ?DSĤGRU\VQ?SRKOHG 
  
Pozice: 7 ? SRGSČUQ?NODGND 
            8 ? NUDMQ?FHQWU??Q?NODGND 
            9 ? elektromotor 
            10 ? NX?HOR?HOQ?SĜHYRdovka 
            11 ? matrice 
            12 ? KQDF?KĜ?GHO 
            16 ? SRGSČUDKĜ?GHOH 
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6.4 3RSLVKRUQ?KRVWROX 
 
9W?WR?DVWLNRQVWUXNFHNDOLEUD?Q?VWROLFHMHRVD]HQRYODVWQ?NDOLEUD?Q?]DĜ?]HQ?Y?HWQČSRKRQX
NDOLEUD?Q?NODGN\ D ]DĜ?]HQ?SURSĜ??Q? D VYLVO? QDVWDYRYDQ?NDOLEUD?Q?KRNRWRX?H5R]PČU\
U?PXMVRX[[PP5?PKRUQ?KRVWROXMHSHYQČXVD]HQQDVWĜHGQ?PU?PX9 KRUQ?
??VWL U?PX VH QDFK?]? GYČ W\?H NXOL?NRY?KR OLQH?UQ?KR YHGHQL poz.17 SR NWHU?FK VH
SĜHPLVĢXMHNDOLEUD?Q?YR]?k poz.3 QHVRXF?YHUWLN?OQ?VXSRUW poz.1 viz obr. 6.9. 
 
9HUWLN?OQ? VXSRUW MH Y\EDYHQS?VWHP poz.5QDNWHU?P MHXSHYQČQDNDOLEURYDF? NODGND poz.6 
RWR?QČXOR?HQDYHGYRXOR?LVN?FK3?VW]DML?ĢXMHSRK\ENODGN\YHVYLVO?PVPČUXDWRSRPRF?
OLQH?UQ?KR PHFKDQLFN?KR SRKRQX poz.2 typu TMP 45 YL] SĜ?ORKD, NWHU? MH RYO?G?Q
V\QFKURQQ?P PRWRUHP. Pojezd kDOLEUD?Q?KR YR]?NX Y SĜ??Q?P VPČUX MH ]DML?WČQ SRPRF?
kulL?NRY?KR?URXEX poz.13 a matice, SRK?QČQ?FKURYQČ?V\QFKURQQ?PPRWRUHP Oba pohony 
jVRXĜ?]HQ\Ĝ?GLF?P V\VW?PHP IndraControl L201DU?PXVHQDFK?]HM?RWR?Q?SĜ?WOD?Q? Y?Oce 
poz.4 ]DEUDĖXM?F?]GY?K?Q? PDWULFHSĜLNDOLEUDFL 
 
 
 
Obr. 6.9 +RUQ?VWĤO ER?Q?SRKOHG 
 
 
 
Pozice:  
 1 ? YHUWLN?OQ?VXSRUW 
 2 ? pohon 
 3 ? YR]?N 
 4 ? SĜ?WOD?Q?Y?OHF 
 5 ? S?VW 
 6 ? kDOLEUD?Q?NODGND 
  17 ? NXOL?NRY?OLQH?UQ?  YHGHQ?  
 
57 
 
 
                  
Obr. 6.10 6FK?PDKRUQ?KRU?PX?HOQ?SRKOHG            
 
                  
 
 
Obr. 6.11 Pohled na +RUQ?VWĤO 
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6.5 6HVWDYDNDOLEUD?Q?KR]DĜ?]HQ? 
 
.HVWĜHGQ??DVW?jVRXSĜLSHYQČQ\GRSUDYQ?VWRO\DWYRĜ?WDNMHGQRWQ?FHOHNNDOLEUD?Q? stolici). 
-HGQRWOLY? ?DVWL OLQN\ MVRX GRG?YDQ? VDPRVWDWQČ ] RKOHGX QD SĜHSUDYQ? UR]PČU\ 1DP?VWČ
PRQW??H MVRX SDN NH VWĜHGQ? ?DVWL SĜL?URXERY?Q\GRSUDYQ? VWRO\ FHO? OLQND MH Y\URYQ?QD D
XNRWYHQDQDP?VWČSRX??YDQ? 
 
 
 
 
Obr. 6.12 6FK?PDVHVWDYHQ?KRUQ?ho DVWĜHGQ?KRVWROXNDOLEUD?Q?]DĜ?]HQ?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Obr. 6.13 3RKOHGQDNDOLEUD?Q?]DĜ?]HQ?Y ]?YRGČ 
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7. 326783.$/,%5$&(7(&+12/2*,&.?326783 
7.1 0ČĜHQ?SĜHGNDOLEUDF? 
 
0ČĜHQ? MH SURY?GČno UX?QČ QHER automaticky. MČĜHQ? VSR??Y? YH ]PČĜHQ? Y??N\ vlny a 
UR]WH?H (R) me]L MHGQRWOLY?PLYOQDPLPDWULFH0ČĜLGODSURUX?Q?PČĜHQ? MVRX]Q?]RUQČQDQD 
obr. 5.1.1. 0ČĜHQ? VH XVNXWH?ĖXMH WDN? automaticky, SRPRF? ODVHURY?KR VQ?PD?H REU , 
NWHU? MH XP?VWČQ QD S?VWX QDG NDOLEUD?Q? NODGNRX 6Q?PDQ? KRGQRW\ MVRX ]REUD]RY?Q\ QD
displej. 3RGOH QDPČĜHQ?FK KRGQRW D SRURYQ?Q?P V KRGQRWDPL GOH Y?NUHVRY? GRNXPHQWace 
MPHQRYLW?FK UR]PČUĤPDWULFH se obsluha rozhodne, na NWHU?YOQČEXGHSURYHGHna kalibrace. 
Na obr. 8.1.1 MH]Q?]RUQČQDJHRPHWULHPDWULFH%VSĜ?NODGHP GHIRUPRYDQ?YOQ\ 
 
 
Obr. 7.1 Geometrie matrice s deformovanou vlnou 
 
-PHQRYLW?UR]PČU\YOQ\s SĜHGHSVDQ?PLWROHUDQFHPLMVRX Y??ND  DUR]WH?YOQ\
 .  
Tab. 9 NDPČĜHQ?FKKRGQRW UX?Q?PČĜHQ? 
 
 
         
 
 
 
 
 
       
 
 
3URPČĜHQ?PE\OR]ML?WČQR?HMHWĜHEDUHSURILORYDWSRX]HGYČSUYQ?YOQ\FR?MH]Q?]RUQČQRY
tab. 9. 3RURYQ?Q?PQDPČĜHQ?FKDMPHQRYLW?FKUR]PČUĤY\SO?Y??HNDOLErace bude provedena 
QDYOQČD 5R]G?ORSURWLMPHQRYLW?PXUR]PČUX je v Ĝ?GHFKPLOLPHWUĤ. U RVWDWQ?FKYOQMVRX
hodnoty v toleranci. 
 
9??NDSUYQ?YOQ\ SĜHNUa?XMHSRYROHQRXWROHUDQFLR174,4 mm 
9??NDGUXK? vlny SĜHNUD?XMHSRYROHQRXWROHUDQFLR173,2 0,8 mm 
5R]WH?SUYQ?YOQ\SĜHNUD?XMHSRYROenou toleranci o 47,1 mm 
5R]WH?GUXK? Y??NDYOQ\SĜHNUD?XMHSRYROHQRXWROHUDQFLR47,1 mm 
 
 
Vlna 5R]WH?YOQ\ 
Ro [mm] 
Odchylka od 
SRYROHQ?
tolerance Ro 
[mm] 
9??NDYOQ\ 
vh [mm]  
Odchylka od 
SRYROHQ?
tolerance vh 
[mm] 
1 174,4  2 44,2 2,9 
2 173,2  0,8 46,6 0,5 
3 172,2 0 47,1 0 
4 171,9 0 47,2 0 
5 172,1 0 47,2 0 
6  - - 38,8 - 
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Obr. 7.2 /DVHURY?VQ?PD? 
 
 
 
Obr. 70ČĜLGORSURPČĜHQ?Y??N\YOQ\ 
 
 
 
Obr. 7.4 0ČĜLGOR pro PČĜHQ? UR]WH?HYOQy 
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7.2 3Ĝ?SUDYDSĜHGNDOLEUDF? 
 
Na pRK?QČF? KĜ?GHOL VH QDVWDY? SRGSČUQ? NODGN\ WDN DE\ ]DSDGDO\ GR YOQ VRXVHG?F?FK V
kalibrovanou vlnou. Jejich poloha se QHVP?]DMLVW?t DUHWD?Q?PL?URXE\ $UHQWD?Q?PL?URXE\MH
]DML?WČQDSRX]HFHWUD?Q?NODGNDEO??HSDQHOXREVOXK\1DVWUDQČSDQHOXREVOXK\ MHY?FKR]?P
ERGHPSURSRORDXWRPDWLFN?V\VW?P3URU\FKOHDVQDGQ?QDOH]HQLSRORK\RSČUQ?NODGN\MVRX
QD KĜ?GHOL QDYUW?Q\ GĤON\ RGSRY?GDM?F? SĜHVQ?PX XP?VWČQ? RSČUQ? NODGN\ YĤ?L MPHQRYLW?P
UR]PČUĤP PDWULFH 'R WČFKWR GĤONX ]DSDG? DUHWD?Q? ?URXE '?OH VH QDMHGH NDOLEUD?Q?P
NRWRX?HPY SĜ??Q?PVPČUXSR NXOL?NRY?P OLQH?UQ?PYHGHQ?QDGNDOLEURYDQRXYOQX3ĜHVQRVW
QDMHW? GOH MPHQRYLW?ho UR]PČUXPDWULFH MH ]DML?WČQD HOHNWULFN?P VHUYRPRWRUHP. Hodnota je 
UHJLVWURY?QD QD GLJLW?OQ?P XND]DWHOL SRORK\ XP?VWČQ?P QD RYO?GDF?P SDQHOX NDOLEUD?Q?
VWROLFH3RVOHGQ?PNURNHPYSRVWXSXSĜ?SUDY\QDNDOLEUDFL MHQDVWDYHQ? VYLVO?KRVXSRUWXQD
NWHU?P MH XSHYQČQa NDOLEUD?Q? kladka. TeQWR ?NRQ MH URYQČ? ]DML?WČQ servomotorem a 
SRK\ERY?P ?URXEHP SURY?G? VH WDN GORXKR D? GRVHGQH NDOLEUD?Q? NRWRX? SHYQČ GR YOQ\
NDOLEURYDQ?PDWULFH]DW?PEH]SĜHWY?ĜHF?V?O\?GDM]REUD]HQ\QDGLVSOHMLRYO?GDF?KRSDQHOX
SĜHGVWDYXMHY?FKR]?SRORKXNDOLEURY?Q? 
7.3 3UĤEČKNDOLEUDFH 
 
3RW? VH obsluha UR]KRGQH GOHYHOLNRVWL UR]G?OXQDPČĜHQ?FKKRGQRWYOQ\RSURWL jPHQRYLW?P
UR]PČUĤP MDN YHONRX WY?ĜHF? VLORX EXGH YOQD NDOLEURY?QD MDN PRF MH SRWĜHED ]PČQLW
UR]PČU 7R ]QDPHQ? o kolik desetin milimetru MH QXWQR SRVXQRXW NDOLEUD?Q? NODGNX GR 
ohniska deformace NDOLEURYDQ? YOQ\ 7DWR ]PČQD je zobrazena na displeji svisO?KR VXSRUWX
XP?VWČQ?KRQDRYO?GDF?PSDQHOX3RSURMHW?NODGN\WDPD]SČWVH zkontroluMH??LQHNSĜHWY?UQ?
V?O\ QDUR]PČUNDOLEURYDQ?YOQ\DVRXVHGQ?FKYOQ7HQWRSRVWXSMHRSDNRY?Q WDNGORXKRD? se 
doV?KQH SR?DGRYDQ?FK UR]PČUX YOQ PDWULFH 6RX?DVQČ VH Y?aN PXV? VWDOH NRQWURORYDW N
MDN?P]PČQ?PUR]PČUXGRFK?]?XVRXVHGQ?FKYOQ 
 
$E\ E\OR ]DEU?QČQR GHIRUPRY?Q? WYDUX VRXVHGQ?FK YOQ SĜL NDOLEURY?Q? E\OR ]ML?WČQR ?H
DUHWRY?QD EXGH SRX]H NODGND FHQWUD?Q?. 7DWR SRORKD MH VRX?DVQČ L Y?FKR]? polohu pro 
automatick? PČĜHQ? W]Y UHIHUHQ?Q? ERG 2VWDWQ? NODGN\ QDNO?QRYDQ? VXYQČ QD KQDF? KĜ?GHOL
SDNEXGRXNRS?URYDWWYDU\YOQPDWULFHDXPR?Q?WDNSRVXYSOHFKXGRRKQLVNDGHIRUPDFH 
 
7.4 0ČĜHQ?SRNDOLEUDFL 
 
3RVWXSHPSRSVDQ?PY??VWLPČĜHQ?SĜHGNDOLEUDFLSURYHGHREVOXKDVWHMQ?PČĜHQ?D rozhodne 
VHQDNWHU?GDO??YOQČEXGe provedena kalibrace a bude-li WR]DSRWĜHE?7DNWRVH postupuje, tak 
dlouho D? VH UR]PČU\ Y?HFK YOQ QDFK?]? Y SR?DGRY?Q? WROHUDQFL RULJLQ?OHP PDWULFH a 
SRWĜHEQ?PL WROHUDQFHPL 'RVD?HQ? UR]PČU\ REVOXKD ]DS??H GR WDEXON\ D SĜ?SDGQČ R]QD??
NDOLEURYDQ?PDWULFHSRGOHSRĜDG?YWDEXOFH 
 
V QD?HPSĜ?SDGČSRSUYQ?PSURMHW?VH]PČQLO\KRGQRW\PDWULFHYL]WDE.10. 
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Tab. 10 1DPČĜHQ?FKKRGQRWUX?Q?PČĜHQ?SRSUYQ?PSUĤFKRGXNDOLEUD?Q?NODGN\ 
 
 
 
 
 
 
 
 
 
 
 
 
 
Tab. 11 1DPČĜHQ?FKKRGQRWUX?Q?PČĜHQ?SRGUXK?P SUĤFKRGXNDOLEUD?Q?NODGN\ 
 
 
 
 
 
 
 
 
 
 
 
 
Tab. 12 1DPČĜHQ?FKKRGQRWUX?Q?PČĜHQ?SRWĜHW?P SUĤFKRGXNDOLEUD?Q?NODGN\ 
 
 
 
 
 
 
 
 
 
 
 
 
 
Z XYHGHQ?FKWDEXOHNMH]ĜHMP??H SRSUĤFKRGXNDOLEUD?Q?NODGN\YOQRXGRFK?]?Ne ]PČQČMDN
Y??N\YOQ\WDNLUR]WH?H 
 
Vlna 5R]WH?YOQ\ 
Ro [mm] 
Odchylka od 
SRYROHQ?
tolerance Ro 
[mm] 
9??NDYOQ\ 
vh [mm]  
Odchylka od 
SRYROHQ?
tolerance vh 
[mm] 
1 173,7 1,3 44,6 2,9 
2 173 0,6 46,5 0,6 
3 172,3 0 47,4 0 
4 171,9 0 47,3 0 
5 172,1 0 47,2 0 
6  - - 38,8 - 
Vlna 5R]WH?YOQ\ 
Ro [mm] 
Odchylka od 
SRYROHQ?
tolerance Ro 
[mm] 
9??NDYOQ\ 
vh [mm]  
Odchylka od 
SRYROHQ?
tolerance vh 
[mm] 
1 172,4 0 45,2 1,9 
2 173 0,6 46,5 0,6 
3 172,2 0 47,2 0 
4 171,9 0 47,4 0 
5 171,9 0 47,2 0 
6  - - 38,8 - 
Vlna 5R]WH?YOQ\ 
Ro [mm] 
Odchylka od 
SRYROHQ?
tolerance Ro 
[mm] 
9??NDYOQ\ 
vh [mm]  
Odchylka od 
SRYROHQ?
tolerance vh 
[mm] 
1 172,2 0 47,2 0 
2 172,4 0 47,5 0 
3 172,2 0 47,2 0 
4 171,9 0 47,3 0 
5 172,0 0 47,2 0 
6  - - 38,8 - 
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8. TECHNICKO ? (.2120,&.?=+2'12&(1?  
8.1 TechniFN?]KRGQRFHQ? 
 
V NDSLWROH MHSRSV?QRQČNROLNPR?QRVW?Y?URE\WYDURY?FKSDQHOĤ-HGQDORVHSĜHGHY??P
o SOHFK\ NWHU? MVRX KURPDGQČ SRX??Y?Q\ Y UĤ]Q?FK REODVWHFK VWURM?UHQVWY? D VWDYHEQLFWY? D
MHMLFK? Y?URED MH YHONRV?ULRY? 3UR WHQWR ]SĤVRE Y?URE\ MVRX SRX??Y?Q\ VSHFL?OQČ
NRQVWUXRYDQ?Y?UREQ?OLQN\ 
V QD?HPSĜ?SDGČVHRY?HPMHGQ?RMLQ?SĜ?SDGQH?V?ULRYČY\U?EČQ?WYDURY?SDQHO3OHFKRY?
PDWULFHSRX??YDQ?YH ILUPČ&HPEULWVORX?? MDNR IRUPDSĜLY?UREČYO?NQR-FHPHQWRY?YOQLW?
GHVN\ VWĜH?Q?NU\WLQ\ -HMLFKSR?HWSRX?LW? YH Y?UREČ MH FFDNVRG MHGQRWOLY?KR W\SX
NU\WLQ\MHGQ?VHWHG\VS??HRPDORXV?ULL 
'?OHVHW\WRWYDURY?SDQHO\ OL??RGEČ?QČY\U?EČQ?FKV RKOHGHPQDVYRX IXQNFLSĜHGHY??P
Y\X?LW?PPDWHUL?OHPDWR 
- MDNRVW?PDWHUL?OXGOe DIN St 52-3) s SHYQRVW?QDPH]L NOX]Xık = 350 MPa 
EČ?QČ SRX??YDQ? PDWHUL?O SUR Y?UREX SDQHOĤ MH RFHO  GOH ',1 6W -2) 
s SHYQRVW?QDPH]L NOX]Xık = 225 MPa), 
- V?ORXSOHFKXPPEČ?QČY\U?EČQ?SDQHO\PDM?WORX?ĢNXSOHFKX? 1 mm). 
Oba tyto uND]DWHOH MVRX SRX?LW\ V RKOHGHP QD VNXWH?QRVW ?H SDQHO VORX?? MDNR SRGOR?ND
a PXV?P?WOHS??YODVWQRVWLSRNXGVHW?N?]DFKRY?Q?WYDUXY\WYRĜHQ?FKYOQWMY\???WYUGRVWD
RGROQRVWSURWLGHIRUPDFLG?N\NWHU?PMH]DML?WČQDGORXKRGRE??LYRWQRVWSDQHOXSĜLSRX??Y?Q? 
7DNRY?WR]?VDGQ?UR]G?O\SRX?LW?KRPDWHUL?OX]QDPHQDM?QXWQRVWQDOH]HQ?QRY?KRĜH?HQ?NWHU?
QHQ?EČ?QČDSOLNRY?QRYHY?UREQ?FKOLQN?FKY?UREFĤWYDURY?FKSDQHOĤ 
8.2 (NRQRPLFN?]KRGQRFHQ? 
 
Jednou z NO??RY?FKREODVW? ILQDQ?Q?KRUR]KRGRY?Q? MHUR]KRGRY?Q?R LQYHVWLF?FK,QYHVWLF? VH
UR]XP? REČWRY?Q? VRX?DVQ? KRGQRW\ V F?OHP ]?VN?Q? KRGQRW\ EXGRXF? ,QYHVWRY?Q? O]H WHG\
FKDUDNWHUL]RYDW MDNR MHGQRU?]RY? X?LW? YROQ?FK SHQČ?Q?FK SURVWĜHGNĤ Y?GDMĤ X QLFK? VH
SĜHGSRNO?G? SĜHPČQD QD EXGRXF? SHQČ?Q? SĜ?MP\ ,QYHVWLFH VH Y ]?VDGČ GČO? QD LQYHVWLFH
ILQDQ?Q?DUH?OQ?WHG\LQYHVWLFHGR ILQDQ?Q?FKDNWLYFHQQ?FKSDS?UĤQHER]?VN?Y?Q?YČFQ?FK
VOR?HNPDMHWNXKPRWQ?DQHKPRWQ?PDMHWHN 
8.3 ,QYHVWL?Q?SURMHNW\ 
 
5R]KRGRY?Q?RLQYHVWLF?FKSDWĜ?NGĤOH?LW?PREODVWHPPDQD?HUVN?KRUR]KRGRY?Q? =?YD?QRVW
WČFKWR UR]KRGQXW? MH G?QD SĜHGHY??P W?P ?H VH MHGQ? R UR]KRGQXW? V GĤVOHGN\ GORXKRGRE?
SRYDK\ D WDN? W?P ?H MVRX QD LQYHVWLFH Y\QDNO?G?Q\ YHON? REMHP\ SURVWĜHGNĤ V ??P?
VRXYLVHM? UL]LND ]WU?W\ 9?VOHGNHP UR]KRGRY?Q? R LQYHVWLF?FK MH UR]KRGQXW? ]GD LQYHVWLFL
XVNXWH?QLW NG\ ML XVNXWH?QLW D Y SĜ?SDGČ UR]KRGRY?Q? ] Y?FH LQYHVWL?Q?FK YDULDQW WDN?
UR]KRGQXW?NWHURX] investic realizovat. 
,QYHVWL?Q?SURMHNW\ O]HNODVLILNRYDWSRGOHUĤ]Q?FKKOHGLVHN]HMP?QD] GĤYRGXYROE\PHWody 
KRGQRFHQ? HIHNWLYQRVWL LQYHVWLF 7\S SURMHNWX WHG\ SĜHGXU?XMH YROEX HNRQRPLFN?KR NULW?ULD
KRGQRFHQ?8QČNWHU?FKLQYHVWLFVHSURY?G?VOR?LW?DQDO?]\ MLQ?LQYHVWLFHMHWĜHEDXVNXWH?QLW
EH] RKOHGX QD MHMLFK HIHNWLYQRVW QDSĜ ] HNRORJLFN?FK GĤYRGĤ D X QČNWHU?FK LQYHVWLF VWD??
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SRURYQDW LQYHVWL?Q? Y?GDMH V ?VSRUDPL Q?NODGĤ 0H]L ]?NODGQ? WĜ?G?F? KOHGLVND NODVLILNDFH
LQYHVWL?Q?FKSURMHNWĤSDWĜ?PLPRMLQ? 
- KOHGLVNR??HWQLFWY?? LQYHVWLFHKPRWQ?ILQDQ?Q?DQHKPRWQ?OLFHQFHNQRZ-how), 
- vztah k rozvoji podniku ? UR]YRMRY? ]Y\?XM? Y?UREQ? NDSDFLWX REQRYRYDF?
REQRYDY?UREQ?FK]DĜ?]HQ?PDQGDWRUQ?QXWQ?SURGDO??SRNUD?RY?Q??LQQRVWL 
- velikost projektu ? YHON?VWĜHGQ?PDO? 
8.3.1 +RGQRFHQ?LQYHVWLF 
 
=?NODGHP SUR UR]KRGQXW? R WRP ]GD XU?LW? SURMHNW SĜLMPRXW D UHDOL]RYDW QHER NWHU?
z QDYU?HQ?FKYDULDQWSURMHNWXE\PČODE?W]YROHQDSURUHDOL]DFL MHSURSR?HWXU?LW?FKNULW?UL?
HNRQRPLFN? HIHNWLYQRVWL 7\WR XND]DWHOH MVRX ]DOR?HQ\ QD SRURYQ?Q? LQYHVWL?Q?FK Y?GDMĤ 
NWHU?MHQXWQRY\QDOR?LWQDSURMHNWDHNRQRPLFN?FKHIHNWĤSO\QRXF?FK] realizace projektu. 
([LVWXMH FHO? ĜDGDPHWRG MDN Y\KRGQRFHQ? HIHNWLYQRVWL LQYHVWLF SURY?VW0HWRG\ KRGQRFHQ?
PRKRX E?W ?OHQČQ\ ] UĤ]Q?FK SRKOHGĤ 1HM?DVWČM??P KOHGLVNHP E?Y? UHVSHNWRY?Q? IDNWRUX
?DVX1SRGOHNWHU?KRVH UR]OL?XM?PHWRG\ VWDWLFN?DG\QDPLFN?'UXK?PDVSHNWHPPĤ?HE?W
IRUPDHIHNWXSRGOHQČKR?VH?OHQ?PHWRG\QD??HWQ?DILQDQ?Q?WRN\ 
 
.ULW?ULDKRGQRFHQ?LQYHVWLF 
        
    
)DNWRU?DVX Forma efektu 
        
          
6WDWLFN? '\QDPLFN? ??HWQ? )LQDQ?Q?WRN\ 
 
. 
2EU.ODVLILNDFHNULW?UL?KRGQRFHQ?LQYHVWL?Q?FKSURMHNWĤ 
8VWDWLFN?FKNULW?UL?QHQ?EU?QY?YDKXIDNWRU?DVX]DW?PFRXG\QDPLFN?FKNULW?UL?]RKOHGQČQ
MH'\QDPLFN?NULW?ULD MVRX]DOR?HQD QDVRX?DVQ?KRGQRWČ UHVSHNWRY?Q? IDNWRUX ?DVX WHG\
na GLVNRQWRY?Q?EXGRXF?FKSĜ?MPĤDY?GDMĤSO\QRXF?FK] LQYHVWL?Q?KRSURMHNWX 
(IHNWHPX??HWQ?FKNULW?UL?MVRX??HWQ?YHOL?LQ\MHMLFK?]?NODGHPMVRX?GDMH]  Y?ND]X]LVNXD
]WU?W\7ČPLWRYHOL?LQDPL MVRX Q?NODG\ D]LVN. 8Q?NODGRY?KRSULQFLSX se za HIHNWSRYD?XMH
?VSRUDQ?NODGĤ]DW?PFRXNULW?UL?QDE?]L]LVNX MHHIHNWHPQČNWHU?] YDULDQWY\M?GĜHQ?]LVNX
KUXE? ]LVN ?LVW? ]LVN SURYR]Q? ]LVN 9?KRGRX ??HWQ?FK NULW?UL? MH VQDGQ? GRVWXSQRVW D
MHGQRGXFKRVWSURSR?WX??HWQ?FKGDW 
Efekty projektX X NULW?UL? QD SULQFLSX ILQDQ?Q?FK WRNĤ MVRX Y\M?GĜHQ\ SRPRF? VNXWH?Q?FK
SHQČ?Q?FK WRNĤ VSRMHQ?FK V UHDOL]DF? SURMHNWX. 9?KRGRX SRMHW? ILQDQ?Q?FK WRNĤ MH ?H VH
Y\FK?]? ] QH]NUHVOHQ?FK VNXWH?Q?FK HIHNWĤ JHQHURYDQ?FK SURMHNWHP 1HY?KRGRX MH
REW??QČM??Y\M?GĜHQ?ILQDQ?Q?FKWRNĤ 
8.3.2 3RVWXSSĜLKRGQRFHQ?HIHNWLYQRVWLDY\PH]HQ?YDULDQW 
 
                                               
1 )DNWRU ?DVX YH ]MHGQRGX?HQ? SRGREČ ]QDPHQ? ?H  .? ]?VNDQ? GQHVP? YČW?? KRGQRWX QH?  .? ]?VNDQ?
v EXGRXFQXSURWR?HGQH?Q?NRUXQDPĤ?HE?WRNDP?LWČLQYHVWRY?QDD]D??WY\GČO?YDW?URN]LVN 
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3ĜHGPČWHP HNRQRPLFN? DQDO?]\ MH VURYQ?Q? GYRX PR?Q?FK YDULDQW ?SUDY\ UR]PČUX
NDOLEUDFHPDWULF]HNWHU?FKP?LQYHVWRU&HPEULW?XPSHUNQDY?EČU 
3UYQ? YDULDQWRX MH SRĜ?]HQ? Q?NXS YODVWQ?KR VWURMQ?KR ]DĜ?]HQ? GRGDQ?KR VSROH?QRVW?
6WURM?UQ\2O?RYHFVURSĜL?HP?ILUPD&HPEULW]DĜDG?WHQWRVWURMGRVY?KRPDMHWNXDPĤ?HMHM
SRGOHSRWĜHE\Y\X??YDWLY budoucnu.  
Druhou variantou MH SRQHFK?Q? MHGQRU?]RY? ?SUDY\ UR]PČUX PDWULF ILUPČ NWHU? SOHFKRY?
panely vyrobila.  
Vzhledem k FKDUDNWHUX VWURMH NWHU? QHQ? Y?UREQ?P ]DĜ?]HQ?P D WXG?? QHSURGXNXMH Y?QRV\
MVRX REČ YDULDQW\ VURYQ?Q\ ] KOHGLVND IRUP\ HIHNWX SURVWĜHGQLFWY?P ??HWQ?FK NULW?UL? NG\
VURYQ?YDQRX YHOL?LQRX WHG\ HIHNWHP SO\QRXF? ] UHDOL]DFH W? ?L RQ? YDULDQW\ MH ?VSRUD
Q?NODGĤ 9?KRGQČM?? DOWHUQDWLYRX EXGH WD PR?QRVW NWHU? SĜL Y\QDOR?HQ? QL???FK Q?NODGĤ
SRYHGHNGRVD?HQ?VWHMQ?KRY?VOHGNX 
8.3.3 ,QYHVWLFHGRQRY?KRVWURMQ?KR]DĜ?]HQ?? NDOLEUD?Q?VWROLFH 
 
,QIRUPDFH UHOHYDQWQ? SUR YDULDQWX SRĜ?]HQ? NDOLEUD?Q?KR VWURMH MVRX ?HUS?Q\ ] SURYR]Q?
GRNXPHQWDFH ]SUDFRYDQ? VSROH?QRVW? 6WURM?UQ\ 2O?RYHF VUR GRNXPHQWDFH MH VRX??VW?
GRG?YN\NDOLEUD?Q?KR]DĜ?]HQ?D]H]DG?Q?]?ND]Q?NDILUP\&HPEULW?XPSHUN 
=?NODGQ??GDMHW?NDM?F?VHNDOLEUD?Q?VWROLFH 
- W\S\NDOLEURYDQ?FKPDWULFW\S%D% 
- SĜHGSRNO?GDQ?SR?HW]SUDFRYDQ?FKSDQHOĤNVND?G?KRW\SX 
- SĜLEOL?Q?KPRWQRVWMHGQ?PDWULFHNJ 
- RULHQWD?Q?WHFKQLFN?SDUDPHWU\YL]WDE8 
                                            
Nejprve jH QXWQ? Y\M?GĜLW LQYHVWL?Q? Y?GDM W?NDM?F? VH SRĜ?]HQ? NDOLEUD?Q? VWROLFH D V W?P
VRXYLVHM?F?FK Q?VOHGQ?FK Y?GDMĤ 3RW? EXGRX SURSR?WHQ\ SĜLEOL?Q? SURYR]Q? Q?NODG\
Y]WDKXM?F?VHNEČ?Q?PX SURYR]X]DĜ?]HQ? 
,QYHVWL?Q?Y?GDMH 
8YD?RYDQ? SRĜL]RYDF? FHQD NDOLEUD?Q? OLQN\ MH GOH QDE?GN\ ILUP\ 6WURM?UHQ 2O?RYHF VUR
970 .?Y?HWQČPRQW??HDXYHGHQ?GRSURYR]XYHILUPČ&HPEULW&HQD]DĜ?]HQ?MHXYHGHQD
bez DPH. V ]?NODGQ? FHQČ MH ]DKUQXWD Y?URED D GRG?YND VWURMH Y?HWQČ NDOLEUD?Q?FK NODGHN
pro matrice B6 a B7, doprava k ]?ND]Q?NRYL PRQW?? D XYHGHQ? GR SURYR]X 9 FHQČ QHQ?
REVD?HQ SĜ?YRG HOHNWULFN? HQHUJLH ] UR]YDGČ?H Y KDOH MHKR? UHDOL]DFH MH RGKDGRY?QD
na cca 30 .? 
3UR ]DĜ?]HQ? MH SRVWD?XM?F? XP?VWČQ? QD SRGOD]H Y?UREQ? KDO\ Y GRVDKX PRVWRY?KR MHĜ?EX
pro dobrou manipulaci s NDOLEURYDQ?PL YOQLW?PL SDQHO\ 2GSDGDM? WHG\ MDN?NROL Q?NODG\
na VWDYHEQ???VWSURMHNWX 
3R VKUQXW? Y?HFK ]ML?WČQ?FK VNXWH?QRVW? O]H NRQVWDWRYDW ?H SR??WH?Q? LQYHVWL?Q? Y?GDMH
na SRĜ?]HQ?NDOLEUD?Q?VWROLFHMVRX 
Q?NODG\QDSRĜ?]HQ?NDOLEUD?Q?VWROLFH              970 000 .? 
Q?NODG\QD]Ĝ?]HQ? el. SĜ?SRMN\Y?. MHM?UHYL]H    30 000 .? 
           LQYHVWL?Q?Q?NODG\FHONHP 000 .? 
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2GKDGSURYR]Q?FKQ?NODGĤ 
 
3URYR]Q?Y?GDMHO]HUR]GČOLWQD 
a) SUĤPČUQRXVSRWĜHEXHOHNWULFN?HQHUJLHSRWĜHEQRXN SURYR]X]DĜ?]HQ? 
b) P]GRY?Q?NODG\SUDFRYQ?NĤREVOXKXM?F?FK]DĜ?]HQ? 
c) RVWDWQ?Q?NODG\QD?GU?EXDGUREQ?RSUDY\ 
 
$GD(QHUJHWLFN?Q?UR?QRVWSURYR]X 
 
9??HVSRWĜHE\HO HQHUJLHMHG?QDMDNRPD[LP?OQ?SĜ?NRQY?HFKPRWRUĤ XYHGHQ?FKY WHFKQLFN?
GRNXPHQWDFL WM  N: &HQD MHGQ? N:K MH VWDQRYHQD VSROH?QRVW? ?(= ??VWNRX  .?
(od 1.1  8YD?XMHPH-OL ?H NDOLEUDFH MHGQ? PDWULFH WUY? SĜLEOL?QČ  PLQXW SRGOH
SURPČĜHQ? QČNROLND GHV?WHN PDWULF EXGRX VH NDOLEURYDW PD[LP?OQČ  QHMY?FH GHIRUPRYDQ?
YOQ\ D ?H ]DĜ?]HQ? EXGH Y SURYR]X  K GHQQČ EXGH PR?QR SĜL REVOX]H  SUDFRYQ?NĤ
reprofilovat 2 000 NVPDWULFW]QV?ULL]DGREXSUDFRYQ?FKGQ?MHGHQPČV?F1?NODG\
na el. HQHUJLLVSRWĜHERYDQRX]DPČV?FY\SR?WHPH 
 
     Em =  ? ? ?     ??? .?PČV?F 
 
Kde : Em ? Q?NODG\HOHQHUJLH]DPČV?F 
           ? SĜ?NRQVWURMH 
          ? hodiny 
           ? SR?HWSUDFRYQ?FKGQ?Y PČV?FL 
 
0ČV??Q? Q?NODG\ QD el. HQHUJLL SĜL  KRGLQRY?PSURYR]XNDOLEUD?Q? VWROLFH ?LQ?  .?
k ?HPX?MHQXWQRSĜLSR??WDWQ?NODG\QD HQHUJLL]GYLKDF?KR]DĜ?]HQ?NWHU?MVRX]KUXEDYHVWHMQ?
KRGQRWČ &HONRY? Q?NODG\ QD HOHNWULFNRX HQHUJLL SRWĜHEQRX N PČV??Q?PX SURYR]X ]DĜ?]HQ?
jsou tedy 7 728 .? 
 
     EC = Em + Ezz =3864 + 3864 = 7 728 .?PČV?F 
 
Kde: Ezz ? Q?NODG\QDHOHQHUJLL]GYLKDF?KR]DĜ?]HQ? 
        EC ? FHONRY?Q?NODG\QDHOHQHUJLL 
 
$E\FKRP ]?VNDOL VWHMQRX VURYQ?YDF? ]?NODGQX X RERX DOWHUQDWLYQ?FK ĜH?HQ? SĜHSR?WHPH
Q?Nlady na MHGHQWYDURY?SDQHO 
 
     =  /   .?/ks. 
  
Kde:  ? SR?HWNXVĤ]DPČV?F 
      ? Q?NODG\ el. energie za kus 
 
 
$GE.DONXODFHP]GRY?FKQ?NODGĤ 
 
3RGVWDWQRX SROR?NRX SURYR]Q?FK Q?NODGĤ NDOLEUD?Q? OLQN\ MVRX P]GRY? Q?NODG\ 3UR
XU\FKOHQ??DVXSRWĜHEQ?KRSURNDOLEURY?Q?G?YN\ NV MHSRWĜHEDDE\OLQNXREVOXKRYDO
MHGHQSUDFRYQ?NDGUXK?SUDFRYQ?NSURY?GČOPDQLSXODFL V PDWULFHPL3URKRGLQRY?GHQQ?
F\NOXV SURYR]X ]DĜ?]HQ? MH QXWQ? GYRXVPČQQ? SURYR] SR  KRGLQ?FK0]GRY? VD]ED ]D 
KRGLQX SU?FH MH VWDQRYHQD SĜLEOL?QČ QD  .? Y?HWQČ RGYRGĤ VRFL?OQ?KR D ]GUDYRWQ?KR
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SRML?WČQ?  KUXE?FK PH]G 0]GRY? Q?NODG\ QD ]SUDFRY?Q?  V?ULH PDWULF  NV
Y\SR?WHPH 
 
   MN = ?  ?0'?QD = 8? ?? 4 = 117 .?PČV?F 
 
Kde:  ? SR?HWKRGLQMHGQ?VPČQ\ 
SR?HWGQ?Y PČV?FL 
        MD ? P]GDGČOQ?ND 
        nD  SR?HWSUDFRYQ?NĤ 
        MN  0]GRY?Q?NODG\ 
 
2SČWMHWĜHEDSĜHSR??VWP]GRY?Q?NODG\Qa 1 matrici, tedy: 
 
     = MN /  = 117 600 / 2000 = .?NV 
 
$GF2VWDWQ?SURYR]Q?Q?NODG\ 
 
2VWDWQ? Q?NODG\ ]DKUQXM? Q?NODG\ QD ?GU?EX OLQN\ QDSĜ SURPD]?Q? OLQN\ Y?PČQD D
VHĜL]RY?Q?NODGHNDWG6WDQRY?VHRGERUQ?PRGKDGHPz SRĜL]RYDF?FHQ\NDOLEUD?Q?VWROLFH
FR?Y WRPWRSĜ?SDGČ?LQ? 
 
    ON = 1% z 970  .? ]DPČV?F DSRSĜHSR?WXQDPDWULFL 
 
    ONks = ON /  = 9 700 / 2  .?NV 
 
Kde: ON ? RVWDWQ?SURYR]Q?Q?NODG\ 
        ONks ? RVWDWQ?SURYR]Q?Q?NODG\QDNXV 
 
6KUQXW?Y?HFKQ?NODGĤQDSRĜ?]HQ?DSURYR]NDOLEUD?Q?VWROLFH 
 
3ĜHGSRNODGHPGRVD?HQ?VWHMQ?KRY?VOHGNXXRERXYDULDQWĜH?HQ? MHNDOLEUDFHNVPDWULF
typu B6 a 2000 ks matric typu B7. Celkem je nutno zpracovat 4 NVSĜL?DVRY?Q?UR?QRVWL
PČV?FH 
  
V Q?VOHGXM?F? WDEXOFH MVRX XYHGHQ\ FHONRY? Q?NODG\ QD ]SUDFRY?Q?   NV SDQHOĤ WHG\
2 PČV?FHSU?FHDSĜHSR?HWQ?NODGĤQDNVPDWULFHY U?PFLSRĜ?]HQ?VWURMQ?KR]DĜ?]HQ?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Tab. 10 6RXKUQQ?NODGĤY SĜ?SDGČYROE\SUYQ?YDULDQty 
 
  .? .?NV 
3RĜ?]HQ?OLQN\ 970 000 - 
=Ĝ?]HQ?HOSĜ?SRMN\ 30 000 - 
,QYHVWL?Q?Y?GDMHFHONHP 1 000 000 - 
      
1?NODG\QDHOHQHUJLLPČV?FH 15 456 3,864 
0]GRY?Q?NODG\PČV?FH 235 200 58,800 
2VWDWQ?Q?NODG\PČV?FH 19 400 4,850 
Provozn?Q?NODG\FHONHP 270 056 67,514 
      
6RX?HWY?HFKQ?NODGĤSURNDOLEUDFLNV 1 270 056 
2ULHQWD?Q?SĜHSR?HWY?HFKQ?NODGĤQDNV 317,514 
 
,QYHVWL?Q? Q?NODG\ MVRX G?Q\ SRĜ?]HQ?P VWROLFH EH] RKOHGX QD SR?HW NDOLEURYDQ?FK PDWULF
Vzhledem k WRPX?HNDOLEUD?Q?VWROLFHVHSĜHGSRNO?G?Y\X??WSURMHGQRU?]RYRXDNFL?SUDY\
4 NVPDWULFPĤ?HPHVLGRYROLWY]W?KQRXWFHONRY?Q?NODG\Y?HWQČSRĜL]RYDF?FK QDNV
matrice z GĤYRGX OHS?? VURYQDWHOQRVWL V druhou variantou. V SĜ?SDGČ SUYQ? YDULDQW\ MH QXWQR
vynalo?LWQDNDOLEUDFLMHGQRKRSOHFKRY?KRSDQHOX??VWNXFFD.? 
 
8.3.4 9DULDQWDUHSURILODFHUR]PČUXYOQPDWULFXY?UREFH 
 
?HWĜHQ?PX ILUP\Cembrit bylo ]ML?WČQR?H YOQLW?SDQHO\ E\O\ Y\UREeny firmou Sitomeca ? 
Sobermeca VHV?GOHPY Bruselu, Rue Alphonse Vandenpeereboom 58-60, B ? 1080.  
9HY?UREQ?PSURJUDPXW?WRILUP\MVRXSORFK?YOQLW?SOHFK\SRX??YDQ?MDNRIRUP\SĜLY?UREČ
YO?NHQR-FHPHQWRY?FK GHVHN 7XWR VSROH?QRVW ]DVWXSXMH Y ?5 ILUPD 33 7UDGLQJ VUR VH
V?GOHP. ]?YRU?P3UDKD 
)LUPD&HPEULW ?XPSHUN VSROH?QRVW 33 7UDGLQJ RVORYLOD D REGU?HOD QDE?GNX QD UHSURILODFH
plechu %NWHU?MHXYHGHQDQ??HQDREU 9.1. 
Z REGU?HQ?QDE?GN\VSROH?QRVWL337UDGLQJMHSDWUQ??HILUPD6LWRPHFD? Sobermeca SA je 
VFKRSQ? UHSURILORYDW  NV SOHFKRY?KR SDQHOX W\SX % ]D ??VWNX  ?NV 8YD?XMHPH-li 
s SUĤPČUQ?PNXU]HP?1%.??Y?PH?HQDUHSURILODFLMHGQ?PDWULFHXY?UREFHMHQXWQ?
Y\QDOR?LW.?DWRY?HWQČGRSUDY\?XPSHUN? %UXVHOD]SČW 
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Obr. 9.1 1DE?GNDQDUHSURILODFLmatrice B6 od firmy Sitomeca 
 
8.3.5 6URYQ?Q?RERXYDULDQWNDOLEUDFHPDWULF 
 
6URYQ?Q?PQ?NODGĤSRWĜHEQ?FKN UHDOL]DFLND?G?XYD?RYDQ?YDULDQW\MH]ML?WČQDVNXWH?QRVW?H
s SRPČUQČ YHONRX ?VSRURX Q?NODGĤ O]H PDWULFH UHSURILORYDW SRPRF? YODVWQ?KR ]DĜ?]HQ?
i SĜHV MHKRY\???SR??WH?Q?Y?GDMH 
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Obr.9.1 Graf pRURYQ?Q?Q?NODGRY?KRHIHNWXRERXYDULDQW 
 
=?YČU 
 
3RĜ?]HQ?YODVWQ?NDOLEUD?Q?VWROLFHMHSURILUPX&HPEULW?XPSHUNNU?WOHYQČM??QH?SRQHFK?Q?
?SUDY\ UR]PČUX PDWULF Y?UREFL 1HVSRUQRX Y?KRGRX MH WDN? IDNW ?H ]DĜ?]HQ? MH VRX??VW?
majetku ILUP\ &HPEULW D O]H KR Y\X??W Y SĜ?SDGČ SRWĜHE\ NG\NROL Y budoucnu nejen pro 
YODVWQ? SRWĜHEX DOH L SUR SRWĜHEX VHVWHUVN?FK ]?YRGĤ ILUP\ &HPEULW XP?VWČQ?FK Y ?5 D
v 3ROVNX 'DO?? Y?KRGRX MH PR?QRVW UHSURILODFH GDO??FK W\SĤ PDWULF % D % VH VWHMQ?P
efektem. ,QYHVWLFHGRQ?NXSXYODVWQ?NDOLEUD?Q?VWROLFHMHQ?NODGRYČPQRKHPHIHNWLYQČM??QH?
GUXK?DOWHUQDWLYD?SUDY\PDWULF 
 
 
 
 
 
 
 
 
 
 
 
 
 
317,50
1913,60
0,00
500,00
1000,00
1500,00
2000,00
2500,00
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Y?UREFH
6URYQ?Q?YDULDQW]KOHGLVNDQ?NODGĤQDNV
<ē???
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9. =?9ċ5 
 
7DWR GLSORPRY? SU?FH VH ]DE?Y? ĜH?HQ?P ?SUDY\ NDOLEUDF? UR]PČUĤ SOHFKRY?FK PDWULF
SRX??YDQ?FKMDNRSRGNODGQ?PDWHUL?O\SRGVXURY?Y?UREN\]YO?NQR-FHPHQWRY?FKPDWHUL?OĤ 
3UYQ? ??VW SU?FH ĜH?? REHFQ? SUREO?P\ SOR?Q?KR WY?ĜHQ? ]D VWXGHQD '?OH SDN SRGUREQČML
UR]Y?M? WHRULL Y?URE\ YOQLW?FK SOHFKRY?FK SDQHOĤ D Y\X?LW? WDNWR ]?VNDQ?FK SR]QDWNĤ SUR
PR?QRXYROEXSULQFLSXWY?ĜHQ?SR?NR]HQ?FKPDWULF 
9GDO??FKNDSLWRO?FK MH  ĜH?HQDDSOLNDFH]?VNDQ?FKREHFQ?FKSR]QDWNĤVSROXVHVWDQRYHQ?P
SRWĜHEQ? SĜHWY?UQ? V?O\ SUR NRQNU?WQČ ]DGDQ? UR]PČU\ SDQHOĤPDWULFH 3URQDYU?HQ? ĜH?HQ?
?SUDY\ PDWULF MH VWUX?QČ VKUQXWD SUREOHPDWLND Y?URE\ YO?NQR-FHPHQWRY? VWĜH?Q? NU\WLQ\
VSROXVSR]QDWN\RPČĜHQ?KRWRY?FKY?URENĤYHY?UREQ?P]?YRGČ 
QDSUREOHPDWLNXSOR?Q?KRWY?ĜHQ?]DVWXGHQDRULHQWRYDWVHYPR?Q?FK]SĤVREHFK1D]?NODGČ
]?VNDQ?FK ?GDMĤ D SR?DGDYNĤ ]?ND]Q?ND MH QDYU?HQR WHFKQRORJLFN? ]DĜ?]HQ? GR MHKR?
NRQVWUXNFH MVRX SURP?WQXW\ SR]QDWN\ ] WHRULH WY?ĜHQ? YOQ\ QD SOHFKRY?P SDQHOX SRPRF?
SRVWXSQ?KRSUROLVXNODGNRX 
-H ]GH Y\X?LW ]?YČU NDSLWRO\ 4 odstavec 4 WDN ?H GRSRUX?HQ? VHYĜHQ? PH]L OL?WDPL
QDKUD]XM?SRGSČUQ?NODGN\DSĜLGU?RYD?HSDNSRJXPRYDQ?SĜ?WOD?Q?Y?OFH 
V\UREHQ?]DĜ?]HQ? - NDOLEUD?Q? VWROLFH MH VWUX?QČ SRSV?QRDY WH[WX MVRX]DĜD]HQ\ IRWRJUDILH
GRNXPHQWXM?F?Y?VOHGQ?Y]KOHG]DĜ?]HQ?. 
9]KOHGHP N U\FKO?PX SRVWXSX Y?URE\ VWURMH GOH QDYU?HQ?KR ĜH?HQ? ]DĜ?]HQ? E\OR
]NRQWUXRY?QRDY\UREHQR]DFFDPČV?FHMVHPPRKOYW?WRSU?FL]SUDFRYDWSRVWXS\PČĜHQ?
SĜHGDSRNDOLEUDFLPDWULFDRVREQČVHWRKRWRPČĜHQ?YHY?UREQ?P]?YRGČ]??DVWQLW 
9?VOHGN\PČĜHQ?MVRXVRX??VW?W?WRSU?FH 
=?YČUHPSU?FH MH??VWREVDKXM?F? WHFKQLFNR-HNRQRPLFN?]KRGQRFHQ?]HNWHU?KRY\SO?Y??H
WDWRGLSORPRY?SU?FHY?UD]QČSĜLVSČODNH]NYDOLWQČQ?Y?URE\YOQLW?YO?NQR-FHPHQWRY?VWĜH?Q?
NU\WLQ\DX?HWĜLODQHPDO?Q?NODG\QDUHSURILODFLPDWULFY]DKUDQL?? 
0Č RVREQČ SDN WDWR SU?FH SRPRKOD ]?VNDW XFHOHQ? SRKOHG MHKR ĜH?HQ? D ]?VNDW WDN SUYQ?
SRWĜHEQ?]NX?HQRVWLVY\X?LW?PWHRULHWY?ĜHQ?YSUD[L 
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6(=1$0328?,7?&+6<0%2/ģ$=.5$7(. 
2]QD?HQ? Legenda Jednotka 
A WD?QRVW [%] 
b ??ĜNDS?VX plechu [mm] 
CkWh FHQDMHGQ?N:K >.?@ 
D PRGXO]SHYQČQ?SURMHGQRSĜ?PNRYRXDSUR[LPDFL [MPa] 
D' PRGXO]SHYQČQ?SURGYRXSĜ?PNRYRXDSUR[LPDFL [MPa] 
E PRGXOSUX?QRVWL [MPa] 
Eks Q?NODG\HOHQHUJLH]DNXV >.?@ 
Em Q?NODG\HOHQHUJLH]DPČV?F >.?@ 
Ezz Q?NODG\HOHQHUJLH]GYLKDF?KR]DĜ?]HQ? >.?@ 
FC FHONRY?RK?EDF?V?OD [N] 
Fd XS?QDF?SĜLGU?RYDF?V?OD [N] 
FO RK\ERY?V?OD [N] 
FR UHDN?Q?V?ODYSOHFKX [N] 
F'R UHDN?Q?V?OD]DKUQXM?F?WĜHQ?YSOHFKX [N] 
Ft WDKRY?V?OD [N] 
F'tf WDKRY?V?ODVHWĜHQ?P [N] 
FV 
 
Y\S?QDF?V?OD [N] 
 Y?VOHGQ?Y\S?QDF?V?OD [mm] 
h Y??ND [mm] 
J NYDGUDWLFN?PRGXOSUĤĜH]X [-] 
l1 G?ONDUDPHQH [mm] 
l2 G?ONDUDPHQH [mm] 
lmin PLQLP?OQ?Y]G?OHQRVWSRGHSĜHQ? [mm] 
MF PRPHQWRGWDKRY?V?O\ [Nmm] 
MO RK\ERY?PRPHQW [Nmm] 
MV PRPHQWYQLWĜQ?FKWDKRY?FKQDSČW? [Nmm] 
MN P]GRY?Q?NODG\ >.?@ 
MNks P]GRY?Q?NODG\QDNXV >.?@ 
mf PDWHUL?ORY?IDNWRU [-] 
n H[SRQHQW]SHYQČQ? [-] 
nD SR?HWSUDFRYQ?NĤ [-] 
NDen SR?HWGQ?Y PČV?FL [-] 
Nhs SR?HWKRGLQMHGQ?VPČQ\ [h] 
Nks(m) SR?HWNXVĤ]DPČV?F [ks] 
ON RVWDWQ?SURYR]Q?Q?NODG\ >.?@ 
ONks RVWDWQ?SURYR]Q?Q?NODG\QDNXV >.?@ 
Q V?ODRGSĜLGU?RYD?H [N] 
PPO SĜLUR]HQ?SĜHWY?UQ?RGSRU 
PT SOR?Q?WYDĜLWHOQRVW 
R1 YQLWĜQ?SRORPČURK\EX [mm] 
R2 YQČM??SRORPČURK\EX [mm] 
Rc SRORPČURK\EX [mm] 
Re PH]SUX?QRVWL [MPa] 
RH SRORPČUWY?ĜHF?NODGN\ [mm] 
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Rm mez pevnosti v tahu [MPa] 
Ro UR]WH?YOQ\ [mm] 
RP SRORPČUSRGSČUQ?NODGN\ [mm] 
Rp0,2 VPOXYQ?PH]NOX]X [MPa] 
Rs VWĜHGQ?SRORPČURK\EX [mm] 
Rzb ]E\WNRY?SRORPČU [mm] 
rm SRORPČUW??Q?KUDQ\ [mm] 
SP VW\NRY?SORFKD [mm2] 
T RGSRURY?V?OD [N] 
Tf WHFKQRORJLFN?IDNWRU [-] 
TT WHFKQRORJLFN?WYDĜLWHOQRVW 
vh Y??NDYOQ\ [mm] 
z SRVWXSQ?SĜ?VXYNODGN\ [mm] 
Į ?KHORS?V?Q? >?@ 
Ȗ ?KHOUR]HYĜHQ?YOQ\ >?@ 
İ1, İ2, İ3 +ODYQ?SRPČUQ?GHIRUPDFH [-] 
İA poPČUQ?GHIRUPDFHNRO [-] 
İcmax PD[LP?OQ?SRPČUQ?FHONRY?GHIRUPDFH [-] 
İo SRPČUQ?GHIRUPDFHRK\ERY? [-] 
İt SRPČUQ?GHIRUPDFHWDKRY? [-] 
İv SRPČUQ?GHIRUPDFHY?VOHGQ? [-] 
? 
 
VRX?LQLWHOWĜHQ? [-] 
 VNXWH?Q?QDSČW? [MPa] 
ı1, ı2, ı3 KODYQ?QDSČW? [MPa] 
ıAıB QDSČW?QDSUĤĜH]X [MPa] 
ıf QDSČW?RGWĜHF?V?O\ [MPa] 
ık QDSČW?QDPH]LNOX]X [MPa] 
ıke H[WUDSRORYDQ?PH]NOX]X [MPa] 
ıo RK\ERY?QDSČW? [MPa] 
ıp 
 
SĜLUR]HQ?SĜHWY?UQ?RGSRU [MPa] 
  KODYQ?QDSČW? [MPa] 
ı
t RK\ERY?QDSČW?]DKQXM?F? RGSRUS?VRY?KRWĜHQ? [MPa] 
ĳ ORJDULWPLFN?SĜHWYRĜHQ? [-] 
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V?kres kladky B7 ?.v. DP1 - A4 - 2010/02 
V?kres kladky krajn? velk? B7 ?.v. DP1 - A2 - 2010/06 
V?kres kladky krajn? mal? B7 ?.v. DP1 - A2 - 2010/07 
V?kres kladky vnitĜn? B7 ?.v. DP1 - A2 - 2010/08 
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3Ĝ?ORKD 
.X?HOR?HOQ?SĜHYRGRYNDV elektromotorem typ TC125 (VO 1:160) 90/B5 
Parametry:  
- 3Ĝ?NRQ3 N: 
- VVWXSQ?RW??N\Q1 = 1400 ot/min 
- V?VWXSQ?RW??N\Q2 = 9 ot/min 
- 3ĜHYRGRY?SRPČUL  
- .URXW?F?PRPHQW0k = 1450 Nm 
- 'XW?Y?VWXSQ?KĜ?GHO' PP 
- FS = 1,8 
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PĜ?ORKD 
 
3Ĝ?PR?DU?PHFKDQLFN?SRKRQ703 
 
 
a TMP 45 
F (kN) 25 
Mat. 422 420 
D2 Tr 30 x 6 
SP  6:1 
L 24:1 
Mo ? SP (Nm) 0,15 
Mo ? L (Nm) 0,12 
Ș? SP (%) 29 
Ș? L (%) 22 
Zmax (mm) 1300 
G (kg) 6 
G100 0,7 
 
Kde: 
a ? velikost 
F ? PD[LP?OQ?]GYLKRY?V?OD 
Mat. ? PDWHUL?OWČOHVDSRKRQX 
D2 ? SUĤPČUSRK\ERY?KĜ?GHOH 
SP ? VWDQGDUGQ?SĜHYRG?63?]?YLWRY?KRSĜHYRGX 
L ? SĜHYRG 
Mo - SP ? KQDF?PRPHQWQDSU?]GQRSURVWDQGDUGQ?Y\KRWRYHQ??63? 
Mo ? L - KQDF?PRPHQWQDSU?]GQRSURVWDQGDUGQ?Y\KRWRYHQ??/? 
Ș- SP (%) ? ??LQQRVWVWDQGDUGQ?Y\KRWRYHQ??63? 
Ș- L (%) - ??LQQRVWVWDQGDUGQ?Y\KRWRYHQ??63? 
Zmax ? PD[LP?OQ?]GYLK 
G (kg) ? KPRWQRVWMHGQRWN\SUR]?NODGQ?]GYLK 
G100  - SĜ?GDYQ?KPRWQRVWQDPP]dvihu 
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3Ĝ?ORKD 
 
6\QFKURQQ?PRWRU060%-300-NN-MO-CG1  
Parametry: 
3Ĝ?NRQ- P= 750 W 
.URXW?F?PRPHQW- Mk=2,45 Nm 
 
 
 
 
 
